Ecology of piscivorous sport fishes in the San Joaquin River and South Delta
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ent throughout the basin
ABUNDANCE PROGRAM OVERVIEW Jear-round since they are
A total of 2,576 PIT tags and 1,278 external Background: Nonnative species now outnumber native species in the Sacramen- captured whenever traps
tags have been deployed to date (Table 1). to-San Joaquin Delta (1), and some piscivorous nonnative sport fishes are known to are operated (Figure 3).
Based on recaptured striped bass, from 2019 impact the population dynamics of native fishes including listed species such as Chi- © Seasonal increases in cap-
to 2020, approximately 83,453 (95% CI: nook salmon and Delta Smelt (2, 3). Improved monitoring is necessary to understand tured striped bass could in-
41,723-168,112) subadult and adult striped the spatial and temporal variability in the density of predatory fish, including striped dicate spawning migrations.
bass were present in the San Joaquin and bass (Morone saxatilis), black bass (Micropterus spp.) and catfishes (Ameiurus spp. © All other target species are
Stanislaus rivers (Figure 2). Time-period spe- and /ctalurus spp.), and how predation risk is influenced by environmental factors (4, present year-round.
cific abundances fluctuate between thou- 5). Ultimately, this may help to improve management and conservation actions for im- _ | |
sands to tens of thousands. Currently we do periled native species. o oISt it o et el
not have enough recaptures of other species Joaquin River (FISHBIO) and upper San Joaquin
i River (SJRRP) with associated flows at Vernalis.
to estimate abundance. Years refer to water years.
PIT Tags
Target Species (Fyke and _External
Efishing) (Disc or T-bar) AG E/SIZE/SEX COMPOSITION
Striped bass 1,351 1,058 Figure 1. Map of sampling programs in Scale samples collected during sampling
the South Delta and San Joaquin River.
Largemouth bass 677 27 o . . | . have not yet been analyzed, therefore we
ate 1. Target species from left to right, striped bass, largemouth bass, and channel catfish. . )
Smallmouth bass 49 4 Figure 2. WeeKkly striped bass abundance estimates based on the POPAN Jolly-Seber used Iength—at—age relatlonshlp from CDFW
estimator using PIT recaptures from electrofishing in the San Joaquin and Stanislaus rivers Goal and objectives: Acquire the data necessary to characterize population e ARIS data reviewed to determine total number of potential preda- (@ https://wildlife.ca.gov/Fishing/Inland/
Spotted bass 48 8 (EISHBIQ) and fyke trappmg in the lower (F!SHBIO) and upper (SJRBP) San Joaqgln d ) f . e i t fioh | th 200 dt H o | _ ) .
River. Discharge (blue line) for the San Joaquin was measured at Vernalis (USGS station ynamics of nonnative sport 1isnes oy: ors (fis arger than mm), compared to number of individuals Striped-Bass#35540376-biology) to assign
Catfishes 458 181 11303500) © Developing a monitoring program that adequately samples spatial captured during electrofi.shing.to determine feasibility of long-term  age-classes for striped bass. Regardless of
- | | and temporal trends in populatiqns Qf nonnative sport fishes in the surveys of predator density using the ARIS. sampling month, the majority of striped bass
Table 1. Total number of PIT and external tags deployed by species since 2019. Total number of PIT tags includes tagging efforts by SIRRP. South Delta and lower San Joaquin River. (> Mark-recapture captured appear to be in the 2 to 7 year age
© Using mark-recapture techniques to estimate abundance and pop- e Individuals in good condition >100 mm FL (E-fishing) are tagged  classes (Figure 4).
MOVEMENT ullatlion vital rates and assess movement dynamics and recreational with a passive integrated transponder (PIT) tag and released. Indi- | | -
_ fishing pressure. viduals >200 mm FL also received an external (disk or t-bar) tag. 0 date, sexing of striped bass individuals has
Recaptured striped bass have © Collect biological samples to characterize population age structure e Information on recaptures was obtained from other research pro- NIy been performed during spawning season.
been observed in the Pacif- and diet composition . The sex ratio appears to be skewed towards
: : P : grams and angler reporting. ,
lc Ocean, San Francisco Bay, e Capture histories of each individual fish were used to assess move males (Table 2). Black bass, which are more
acramento River, and in San . . . . . . ) ' ' IS
.?o:quine R;\)ler tﬁbutaries, gnd This project is part of a larger effort to contribute to improved understanding ment patterns and estimate population abundance of each target te;‘fﬁgt/l\e/egrgsggfrSeiSeWC;tiztﬁIgSttiroorl:lsszlz?gl;;pg))ear
are being captured by anglers of the resident fish community structure, abundance, distribution, diet, and species using program Mark.

habitat associations in the South Delta and lower San Joaquin River, in par-

. . o . © Biological samples
ticular for non-native piscivorous fishes.

e Stomach contents collected via non-destructive gastric lavage.

and other sampling programs
year-round (Figure 6). Fewer re-

Figure 4. Striped bass age-classes by sampling month captured during

captures of black bass and cat- Methods: Watch th ot video here: e Scales collected for ageing and growth. Fyke trapping and electrofishing surveys in the South Delta and lower San
fishes have occurred but are con- ' ateh the project video here. Joaquin River.
stent with th s bei © Fyke traps @ https://youtu.be/SyP1-334CBQ
sistent wi eSe Specles peing _ S
residents in the south Delta and * 3.0 mor 2.4 m diameter traps Sox 2018 | 2020 | 2021
Friday from early March through Fornale 149 15 1
the end of June, beginning in
% FUN FISH FACT ¥ 2019 (Figure 1). Male 437 166 15
One recaptured fish was originally - _
tagged by NOAA Fisheries as part of ° Traps .CheCked dally’ all Cap _
the “Effects of Manipulated Pred- tured fish measured and enu- Undetermined 52 111 8
ator Densities and Environmental merated.
Variables on Juvenile Salmonid
. . . _fichi Table 2. Sex of striped bass captured at the FISHBIO fyke traps.
Figure 6. Map of recapture locations of PIT tagged and externally tagged target species. g;’l::",!/a;t”;th?BI)OM_II_eI‘:SSé:ngeo;gum e AR'S/E fIShIng . ' . Sex determination was based on ripe individuals expressing
bacs wa griéinam', tagged a4 e Paired boat electrofishing and DIDSON (ARIS 1800) recording con- gametes.
ANGLING AND HARVEST in the San Joaquin River. It was 210 ducted one week per month from December to May.
mm FL at time of original tagging and ° _ : 1 T Watch this video clip at Figure 5. Length frequency histograms of target species captured during fyke trapping (Fyke) and electrofishing surveys (Efish) in the South Delta and lower
518 mm upon recapture in the San Up to twenty 500 m transepts selected each month using a stratl ARIS C @ https://youtu.be/G3102bwptWk San Joaquin River. Species codes are channel catfish (CHC), largemouth bass (LMB), smallmouth bass (SMB), spotted bass (SPB), striped bass (STB) and
Numbers of Proportion We vauired data on Joaquin River. fied random Sampllﬂg deSlgn. SIS e S white catfish (WHC). Total length bins are in 25 mm increments.
Species , :
tags reported released CDFW’s high reward
Striped bass 40 0.25 ($1 00; HR) Striped bass 4. Grossman, G. D. 2016. Predation on Fishes in the Sacramento-San Joaquin Delta: Cur-
b tagging program to es- FUTURE WORK ACKNOWLEDGEMENTS rent Knowledge and Future Directions. San Francisco Estuary and Watershed Science DIET
14:1-25,
Largemouth bass 5 1.0 : : : : L - Funding for electrofishing and fyke traps provided by Banta-Carbona Irrigation District, Pat-
9 timate the reporting We will continue electrofishing surveys and fyke trappingtocon- "~ ?rrigation Distriot,gand Wyest Stfmsﬂ’aus ,rrigatyion District. Fundmggfor the Stanislaus 5. McKenzie, R., & Mahardja, B. (2021). Evaluating the Role of Boat Electrofishing in Fish Stomach contents were collected from target spe- _ Number of | , —
Catfish 5 0.0 rate of our low reward tinue mark-recapture efforts and estimate abundance to track  Native Fish Plan provided by TriDam Project. We thank Shaun Root and Zachary Sutphin  Monitoring of the Sacramento-San Joaquin Delta. San Francisco Estuary and Water-  cies. Most striped bass samples were collected from Species Smedne |0 EEy | e il s
' . . . . - . . from SJRRP for PIT tagging predators during their fyke trapping efforts and for providing shed Science, 19(1). doi:https://doi.org/10.15447/sfews.2021v19iss1art4 Retrieved from . . .
(LR) external tags. Our trends in population size over time. Additional genetic identi-  ccapture information. and Jim Hobbs from CDFW for providing high reward tag information. htipsfescholarship.org/ucfitem/2n18nsxk the fyke traps, which is the probable reason for the |striped bass 307 63% 43%
:g?:ﬁ;- 5\/?%”;::62225Lt'gsrgsgﬁj[gported by anglers and whether or S’[rlped bass tag report- fication of fish prey items from eleCtrOﬂShlng SUrveys IS need- All FISHBIO staff have been essential to these projects. 6. Michel, C. J, Smith, J. M, Demetras, N. J, Huff, D. D, & Hayes, S. A. (2018). Non-Native hlgh proportion of empty stomachs. In contrast, most Largemouth bass 145 6% 40%
g pon captre ing rate has the follow- ed. Alternative data sets (PIT tag recaptures, external tag re- Citations: Eisr:j Ptredgtor I_DensityJand I\_/llolgc?lar—Bastehd DSiet Estima;esRsugggstl_fDiffgrmg ImEactS_Of largemouth bass were sampled from electrofishing Sralmouth b " 0 py
: : . . . . . . : redator Species on Juvenile Salmon in the San Joaquin River, California. San Francis- mallmou ass % %
INg assumptlons: 1) HR and LR tags have the same encounter rate, and coveriles, and acoustic tag StUdleS) can be used in hierarchical 1. Brown LR, Michniuk D. 2007. Littoral fish assemblages of the alien-dominated Sacramen- co Estuary and Watershed Science, 16(4). Retrieved from https://escholarship.org/uc/ SUrveys and had a low percentage of empty stom- —— 3 539 o
i . ; o : : : : : . _ to-San Joaquin Delta, California, 1980-1983 and 2001-2003. Estuaries Coasts. 30(1):186— item/9cb0v4afz P ¥ H H : potte ass % %
2) A reward of $100 is sufficient to achlevoe a 100% reporting rate. We  models to estimate fishing mortality, survival rates, and charac 200, hitps:/idolorg/10. 1007/BE02782879 achs (Table 3). Genetic identification of fish prey . o o
estimate that anglers have reported 65% of the LR tags they have terize movement patterns. We hope to collaborate with CDFW 5\ uriga ML, Feyrer . 2007. Shallow-water piscivore-prey dynarnics in California’s Sacra- items has ldent_lfled 13 species including four na- [Channel catfish 58 53% 48%
encountered, which provides encouraging evidence of angler partici-  to increase PIT tag recaptures and reporting of external tags, rr]gentoéggr; J59aq;infelta- San Fr Estuary Watershed Sci. 5(2). https://doi.org/10.15447/ tive species (Chinook salmon, splittail, Sacramento |white catfish 14 71% 0%
. . . . . . sfews. volss2art . .
pation in the sampling program. Although the number of tags reported  as well as continue collaborating with the SURRP. We also are | o | CONTACT pikeminnow, and Sacramento sucker). Based on
. . ) .. ) ) 3. Buchanan RA, Brandes PL, Skalski JR. 2018. Survival of juvenile fall-run Chinook Salm- . Table 3. Diet o si b . lected f fvke t . d
is low, largemouth bass are always released but catfish are always har-  planning outreach opportunities to angling groups to increase on through the San Joaquin River Delta, California, 2010-2015. N Am J of Fish Manag. these samples, striped bass, largemouth bass, Table 3. Diet sample sizes by species collected from fyke trapping an

electrofishing in the lower San Joaquin River in 2019 and 2020.

vested (Table 4). Striped bass were released a quarter of the time. awareness of external tags and importance of reporting tags. 38(3):663-679. https://dol.org/10.1002/nafm. 10063 Tyler Pilger | tylerpilger@fishbio.com | 530.892.9686 | www.FISHBIO.com  gnd channel catfish are the most piscivorous.
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