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SUMMARY 


Spawning locations, spawning periods, ursery grounds, and move­
ment of early life stages of delta smelt d cumented in this report are 
based mostly on samples collected from 1988 to 1991 in the Sacra­
mento-San Joaquin estuary by the California Department of Fish and 
Game as part of the Interagency Ecological Studies Program. 

From 1988 to 1990, major spawning grounds were near Bradford 
Island. Probably because of low flows, delta smelt spawned farther 
inland in 1991, with major spawning grounds in the eastern delta, 
toward the Mokelumne River and Venice Island, and in the mid-Sacra­
mento River area near Isleton. Delta smelt also spawned in the 
Mokelumne River and Cache Slough. 

During the four years of observations, spawning season has been 
February through June, with a peak inApril and May. Spawning pulses 
were not observed. 

The delta appears to have been the most important nursery area for 
delta smelt in 1988 to 1991. The "slough habitat" of the delta may 
have provided the necessary food and environment for rearing 
larvae. 

The presence of various early life stages of delta smelt in samples 
collected from 1988 to 1991 shows that year classes 1987 to 1990 
successfully completed their life cycles. 
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The delta smelt is a small, brackish-water fish 
found only in the Sacramento-San Joaquin 
estuary (Herald 1961; McAllister 1963). Histori­
cally, delta smelt has beenfound inSuisun Bay, 
Montezuma Slough, and into the delta sloughs 
(Radtke 1966; Moyle 1976). In about 1983 or 
1984, its population in the Suisun Bay area 
declined rapidly, and recently it has been con­
centrated mostly in the lower Sacramento 
River portion of the delta (Sweetnam and 
Stevens 1991; Wang 1991). 

INTRODUCTION 

This report has been prepared to help identify 
the spawning locations, spawning period, 
nursery grounds, distribution, and movement 
of early life stages of delta smelt. Observations 
are based mostly oninformation from samples 
collected by the Department of Fish and Game 
in 1991. 

The DFG sampling program is part of an 
extensive interagency effort designed to provide 
information needed to assess the status of the 
delta smelt population and explain its decline. 
The study is funded by the California Depart­
ment of Water Resources and u.S. Bureau of 
Reclamation. 
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MATERIALS AND METHODS 


From February through July 1991, the Depart­
ment of Fish and Game collected 1,631 sam­
ples from four areas, shown in Figure 1. 

• Delta Estuary -	 Area 1 includes Honker 
Bay, the confluence of the Sacramento and 
San Joaquin rivers, and the delta between 
Antioch and Medford Island, along the 
sloughs and channels of the lower San 
Joaquin River. The 26 sampling stations 
in this area are: 66, 65,5,7,9,11,13, 15,33, 
35,37,39,41,43,45,47,49,51,53,55,57,59, 
906,909,60,61. 

• Sacramento River 	- Area 2 includes 
Collinsville, Decker Island, Rio Vista, 
Isleton, Walnut Grove, Locke, Garcia Bend, 
West Sacramento, Verona, Knights Landing, 
and Grimes. The Sacramento River between 
Collinsville and Rio Vista is identified as 
the lower Sacramento River, the section 
between Rio Vista and West Sacramento 
as the mid-Sacramento River, and the sec­
tion above West Sacramento as the upper 
Sacramento River. The 32 Sacramento River 
stations are: 17, 19, 21, 23, 25, 27, 29, 32, 
72,725,70,71,73,735,74,745,75,755,76, 
765, 77, 775, 78, 785, 79, 795, 80, 80S, 81, 
815,82,825. 

• Mokelumne Riyer -Area3 includes Potato 
Slough, White Meat Slough, South Fork 
Mokelumne River, and North Fork 
Mokelumne River, all below Walnut 
Grove. In 1991, as part of the Interagency 
Ecological Studies Program, the Depart­
ment of Fish and Game established the 
delta smelt habitat pilot study, which 
expanded the egg and larval sampling 
program by seven stations: 903,919, 920, 
921,922,923,924. 

• Cache SIQugh - In 1991, fQur sampling 
stations -712,713,715,717 -were estab­

lished in Cache Slough, Steamboat Slough, 
and the Sacramento River north of Isleton 
as part Qf the delta smelt habitat pilQt 
study. This is designated Area 4. 

The Department Qf Fish and Game sampling 
program from April to July, 1988 thrQugh 1991, 
is summarized below. 

Number of 
Samples 

Year Areas Sampled Processed 
1988 Sacramento River up to Station 32, 885 

Montezuma Slough 
1989 Sacramento River up to Station 75 820 
1990 Sacramento River up to Station 32, 1,135 

plus Stations 775 to825 
1991 Sacramento River up to Station 825, 1,631 

Mokelumne River, Cache Slough 

In the laboratory, all samples were sQrted and 
identified by DFG personnel (Sweetnam and 
Stevens 1991). As part of the quality assurance 
and quality cQntrol procedure fQr this study, 
delta smelt and all other species were verified 
(Table 1). An extensive voucher of specimens 
and references was used (Wang 1986, 1991). 

A Bausch and Lomb StereozQom 7 microscope 
with mounted micrometer was used to measure 
all 1991 delta smelt to the nearest millimeter 
total length. Delta smelt size ranges (smallest 
and largest specimens collected in the same 
sample) were recorded for samples collected 
in 1988 thrQugh 1990. 

Based on developmental stages, delta smelt 
early life stages were further classified (in mil­
limeters total length) as: 
4.0-4.9 Hatching Larvae 

(large yolk-sac, tail bent ventral) 
5.0-5.9 Post-Hatc1tin2 Larvae 

(absorbing yolk-sac, tail straight) 
6.0-16.0 - 18.0 Larvae 

(gas bladder obscure, gut straight) 
16.0-18.0 - 30.0 Prejuvenile and Juvenile 
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Table 1 

CATCH OF EARLY UFE STAGES OF FISHES IN THE SACRAMENTO-SAN JOAQUIN ESTUARY, 


1988 THROUGH 1991 

Samples were collected by the California Department ofFish and Game except 

those marked with an asterisk,. which were collected by Tenera Environmental Service near PG&:E's Pittsburg and Contra Costa powerplants. 

Species 1988 1989 1990 1991 

Petromyzontidae - Lampreys 
Lampetra spp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . .. + 

Acipenseridae - Sturgeons 
Acipenser spp .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. + 

Clupeidae - Herrings 
American shad, Alosa sapidissima (Ayres). • • • • . . . . . . . . . . . . . . . . . • • • •• +....... + ....... + . . . . .. + 
Pacific herring, Clupea harenguis pallasi (Valenciennes) . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 
Threadfin shad, Dorosoma petenense (Gunther) . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Engraulidae - Anchovies 
Northern anchovy, Engraulis mordax (Girard) ....................... +....... + ....... + . . . . .. + 

Salmonidae - Trouts 
Rainbow trout or Steelhead, Salmo gairdneri (Richardson) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. + 

Osmeridae - Smelts 
Delta smelt, Hypomesus transpacijicus (McAllister) . . . . . . . . . . . . . . . . . .. +....... + ....... + .. . . .. + 
Longfin smelt, Spirinchus thaleichthys (Ayres) . . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + .. . . .. + 

Cyprinidae - Minnows and Carps 

Goldfish, Carassius auratus (Linnaeus) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Common carp, Cyprinus carpio (Linnaeus).......................... +....... + ....... + . . . . .. + 

Hitch, Lavinia exilicauda (Baird and Girard) ........................................... + 

Golden shiner, Notegominus crysoleucas (Mitchell) ..................................... + 

Fathead minnow, Pimephales promelas (Rafinesque) .................................... + . . . . .. + 

Splittail, Pogarichthys macrolepidotus (Ayres) . . . . . . . . . . . . . . . . . . . . . . .. +....... + ...•... + . . . . •• + 


Catostomidae - Suckers 
Sacramento sucker, Catostomus occidentalis (Ayres) .................................... + ...... + 

Ictaluridae - Catfishes 
White catfish, Ictalurus catus (Linnaeus). . . . . . . . . . . . . . . . . . . . . . . . . . .. +........................ + 
Brown bullhead, Ictalurus negulosus (lesueur). . . . . . . . . . . . . . . . . . . . . .. +....... + 
Channel catfish, Ictalurus punctatus (Rafinesque) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. + ....... + 

Batracholdidae - Toadfishes 
Plainfin midshipman, Porichthys notatus (Girard)...................................... + 

Cyprinodontidae - Killifishes 
"Rainwater killifish, Lucania parva (Baird) . . . . . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Poecillidae - Livebears 
"Mosquitofish, Gambusia ajfmis (Baird and Girard) . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Atherinidae - Silversides 
Topsmel!, Atherinops affinis (Ayres) ......................................... + ....... + 
Jacksmelt, Atherinopsis californiensis (Girard)........................ +....... + ....... + ....•• + 
Inland silverside, Menidia beryllina (Cope).......................... +....... + ....... + . . . . .. + 

Gasterosteidae - Sticklebacks 
Threespine stickleback, Gasterosteus aculeatus (Linneaus). . . . . . . . . . . .. +....... +.......... . . . .. + 

Syngrathidae 
Bay pipefish, Syngrathusleptorhynchus (Girard) . . . . . . . . . . . . . . . . . . . .. + 
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Table 1 (continued) 

CATCH OF EARLY UFE STAGES OF FISHES IN 1HE SACRAMENTO-SAN JOAQUIN ESTUARY, 


1988 THROUGH 1991 

Samp1es were collectedby the Department of Fish and Came except 


those marked with an a<>terisk. which were collected by Tenera Environmental Service near PG&:E's Pittsburg and Contra Costa powe:rplants. 


Species 1988 1989 1990 1991 

Perichthyidae - Temperate Basses 
Striped bass, Morone saxatilus (Walbaum) . . . . . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Centrarchidae - Sunfishes 
Bluegill, Lepomis macrochirus (Rafinesque). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. + 
Lepomisspp •..............•••........••.................••••••. +....... + ....... + ...... + 
Micropterus spp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +....... +....... + . . . . .. + 
Pomoxis spp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. + 

Percidae - Perches 
Bigscale logperch, Percina marolepidus (Stevenson) .................. +....... + ....... + . . . . .. + 

Embiotocidae - Surfperches 
Tule perch, Hysterocarpus traski (Gibbons) ................................... + ....... + 

Gobiidae - Gobies 

Yellowfin goby, Acanthogobiusf/ilvil111lnUS (Temminck and Schlegel). . .. +....... + ....... + . . . . .. + 

Longjaw mudsucker, Gillichthys mirablis (Cooper). . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Cheekspot goby, llypnus gilberti (Eigemann and Eigemann) .... . . . . .. +....... + ....... + . . . . .. + 

Bay goby, Lepidogobius lepidus (Girard). . . . . . . . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 

Chameleon goby, Tridentiger trigorocephalus (Gill) ................... +....... + ....... + . . . . .. + 


Cottidae - Sculpins 
Prickly sculpin, Cottus asper (Richardson) . . . . . . . . . . . . . . . . . . . . . . . . .. +....... + ....... + . . . . .. + 
Pacific staghorn sculpin, Leptocottus armatus (Girard) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. + 

Pleuronectidae - Righteye Flounders 
Starry flounder, Platichthys stellatus (pallas) ........................ +....... + ....... + . . . . .. + 
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A total of 606 delta smelt early life stages, 
including hatching, post-hatching, larvae, and 
prejuvenile and juvenile, were identified from 
1,631 samples collected in the four areas in 
1991. Catch data for 1988 through 1990 are 
presented in Table 1. Length distribution of 
delta smelt early life stages in all four spawn­
ing and/or nursery areas in 1991 are shown in 
Figures 2 through 7. Appendix A contains data 
on numbers and sizes of delta smelt collected 
from 1988 through 1991. Appendix B shows 
their spatial and temporal distribution. 

Overview of Results 

In 1991, spawning began in March and April 
in a dispersed pattern in the delta and moved 
gradually into the eastern region of the delta 
and the mid-Sacramento River in May. Peak 
spawning was near Isleton in May. Although 
the database is limited, recently-latched larvae 
were seen in the Mokelumne River and Cache 
Slough. Recently-hatched and early post­
hatched larvae were observed in the lower and 
mid-Sacramento River during the entire 
spawning season. 

In 1988 through 1990, spawning was concen­
trated near Bradford Island and in the lower 
Sacramento River. Spawning was not observed 
in the mid-Sacramento River until 1989. From 
1988 through 1991, the spawning season ex­
tended from February through June, with a 
peak in April and May. Spawning pulses were 
not detected. 

Data collected in 1988 through 1991 indicated 
Delta smelt used the estuary from Honker Bay 
and, possibly, Suisun Bay; the delta up to 

RESULTS AND DISCUSSION 


Medford Island; and the Sacramento River 
up to Garcia Bend as major nursery habitat. 
Seasonal movement and spawning was limited 
in those areas. 

Catch of early life stages of Pacific herring 
(Clupea harengus pallasi) in the delta from 1988 
through 1991 (Figure 8) is a biological indica­
tion of the strength of saltwater intrusion, 
since Pacific herring is a coastal marine fish. 
As a result of increased saltwater intrusion 
during the drought, delta smelt spawning and 
nursery habitats moved farther inland. 

Delta Estuary 

For many years, the Department of Fish and 
Game has sampled this stretch of the water­
way during April through June for striped 
bass (Morone saxatilis) eggs and larvae. In1991, 
as part of the expanded delta smelt study, Fish 
and Game started sampling in February to 
sample the earlier-spawning delta smelt. In 
1991, delta smelt larvae were first found in the 
San Joaquin River near Antioch on March 11 
(Sweetnam and Stevens 1991). Larvae were 
captured near Bethel Island (Station 43) on 
February 26, and more larvae were taken from 
Pittsburg (Station 35) through Andrus Island 
(Station 53) on March 11. In early April, delta 
smelt larvae were found in samples from 
Honker Bay (Station 66) to Medford Island 
(Station 906). Those larvae captured inHonker 
Bay could have originated in Suisun Bay and 
Montezuma Slough. 

In the delta stations, spawning appeared to be 
more active in March and April, but peaks 
were not seen at any station. Spawning moved 
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into the eastern region of the delta in Mayas a 
result of saltwater intrusion. 

Historically, when the entrapment zone has 
been inthe area of Carquinez Strait and Suisun 
Bay, Montezuma Slough (including Suisun 
Marsh) played an important role as part of the 
delta smelt spawning and nursery ground out­
side the delta (Moyle 1976; Moyle and Dan­
niels 1981, Wang 1986, Moyle and Herbold 
1989, Moyle et al 1991). The Montezuma 
Slough habitat may have provided important 
initial food (zooplankton was found in the gut 
of hatching and post-hatching larvae) and pro­
tective environmental conditions needed in 
the early life stages (Wang 1991). 

Sacramento River 

Samples were taken from Collinsville (Sta­
tion 17) to Grimes (Station 825) in February 
through July 1991. Delta smelt early life stages 
were observed from Collinsville to the vicinity 
of Sacramento Metropolitan Airport (Station 
755). Between 1988 and 1990, the lower and 
mid-Sacramento River were sampled only in 
1989, and delta smelt larvae were observed. 

In 1991, delta smelt larvae were first observed 
in the Sacramento River near West Sacramento 
on February 28. On the same date, longfin 
smelt (Spirinchus thaleichthys) were first cap­
tured above Locke (Sweetnam and Stevens 
1991). Delta smelt larvae were collected from 
Isleton to West Sacramento on February 28, 
and longfin smelt larvae were not observed 
above Isleton, although they were found in 
Cache Slough in February and March. (Spatial 
and temporal distribution of longfin smelt in 
1991 is shown in Appendix C). 

Most spawning occurred between Rio Vista 
and Garcia Bend in April, May, and part of 
June. Samples were not taken in this area from 
March 19 to 28, so March spawning intensity 
is not known. Spawning pulses could not be 
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detected in this study, probably due to the low 
density of the cohort in the water column. The 
last batch of hatching-size larvae collected in 
the Sacramento River was from Station 755 on 
June 1, 1991. Water temperature at the station 
was 20°C (DFG unpublished data). 

Spawning in the lower Sacramento River (Col­
linsville to Rio Vista) was mostly in March and 
April, when the salt water retreated into the 
estuary. In general, spawning activity in the 
lower Sacramento River in 1991 was similar to 
that of 1988 to 1990; the lower Sacramento River 
played a secondary role in spawning, although 
this area was heavily used by adults in 1990 and 
1991 (Sweetnam and Stevens 1991). 

Use of mid-Sacramento River (Isleton to Grimes) 
as a spawning ground was a recent discovery. 
Delta smelt larvae were first observed inthe DFG 
samples in1989. More hatching-size larvae were 
found near the Delta Cross Channel and Geor­
giana Slough in 1989 and 1990 (Arthur 1990; 
Arthur et all991). Spawning in the mid-Sacra­
mento River near Isleton intensified inApril and 
May 1991. Apparently spawners moved farther 
up into fresh water of the Sacramento River, as 
they did in the delta (this study). 

Delta smelt early life stages collected in the 
Sacramento River in 1991 were dominated by 
the hatching and post-hatching sizes. There 
were very few larger-sized larvae collected in 
this area. Normally, delta smelt larvae prob­
ably descend into the vicinity of the entrap­
ment zone by streamflow (Stevens et aI1990). 
Some larvae hatched in the mid-Sacramento 
may move through Threemile Slough, Geor­
giana Slough, or the Delta Cross Channel to 
the delta. The Sacramento River served as a 
spawning ground and nursery ground in 1988 
through 1990, and mostly as a spawning 
ground in 1991. 

Few smelt larvae were observed in the Sacra­
mento River above Sacramento in 1991. One 
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larva (5.4 mm TL) was taken near Sacramento 
Metropolitan Airport on May 4. 

Wang (1991) reported two larvae (5.5 and 6.0 
rnm TL) near Verona onApril 20, 1990,and two 
larvae (8.5 and 10.0 rnm TL) near Sacramento 
Metropolitan Airport on May 16, 1990. In ad­
dition, Dr. Charles H. Hanson (pers cornm) 
captured three larvae (7.5,9.0, and 9.8 rnm TL) 
near Fair Oaks, on the American River, on 
April 17, 1991. Those larvae were slightly dif­
ferent from the delta smelt larvae, butbecause 
of the limited number and size observed, they 
were tentatively listed as delta smelt. 

In 1989, Stevens et al (1990) reported collections 
of the Japanese wakasagi (Hypomesus nippo­
nensis) from Folsom Lake, on the American 
River system. The early life history of waka­
sagi was almost unknown when the Depart­
ment of Fish and Game introduced this species 
from Japan to California in 1959. Therefore, 
clarification is needed. 

Mokelumne River 

In 1991, the Mokelumne River was sampled in 
February, March, May, and June, with a total of 
46 early life stage delta smelt collected inthe pilot 
study. Delta smelt larvae were first observed in 
the South Fork Mokelumne River on March 11 
(Sweetnam and Stevens1991). Delta smelt larvae 
were collected at both South Fork and North 
Fork Mokelumne River on March 5 (this study). 
Most specimens (27) were captured on May 23 
and were inthe hatching andpost-hatching stages. 

Apparently as a result of five years of drought in 
Northern California, delta smelt moved its 
spawning ground farther inland to fresh water 
of the Mokelumne River. The new spawning 
area receives fresh water from the upper drain­
age of the Mokelumne River and from the Sac­
ramento River via the Delta Cross Channel. 
Some larvae may also have been transported 
from the Sacramento River via the Cross Channel. 

Februaly-Mllrch (n=9) 
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Figure 6 

LENGTH DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES 


COLLECTED IN AREA 3, MOKELUMNE RIVER, IN 1991 

(in millimeters total length) 
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Cache Slough 

The Department of Fish and Game conducted 
the Cache Slough pilot study in February and 
March 1991. From 14 samples collected, 85 
early life stage delta smelt were identified. 
Delta smelt larvae were first observed there on 
March 11 (Sweetnam and Stevens 1991). 
Hatching and post-hatching size larvae were 
taken from Cache Slough (Stations 713 and 
715) on February 27 (this study). Delta smelt 
and longfin smelt were observed at the same 
stations on many occasions, and this led to 
hypotheses that Cache Slough has a unique 
habitat as a "mini-estuary" The fresh water 
may come from the adjacent Steamboat 
Slough and the Sacramento River; the brackish 
water may come from the upper agricultural 
drains of Cache Slough. 

February-March (n=34) 

4.0 1.0 '.0 7.0 

Total Length-mm 

Figure 7 

LENGTH DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES 


COLLECTED IN AREA 4, CACHE SLOUGH, IN 1991 

(in rril/imeters total length) 

Seasonal~oveD1ent 
and Spawning 

Delta smelt have a definite seasonal move­
ment. The prespawning population concen­
trated in the lower delta and upper Suisun Bay 
in fall, then dispersed into delta channels and 
sloughs to spawn in winter (Erkkila et a11950; 

Ganssle 1966, Radtke 1966). Spawning also 
occurred in Montezuma Slough and the upper 
estuary in the pre drought years (Moyle 1976; 
PG&E 1980a,b; Wang 1986). Juvenile delta 
smelt have a downstream movement pattern 
that starts in summer and fall (Moyle 1976; 
Wang 1991), although some juveniles may re­
main in the delta all their lives (this study). 

In 1990 and 1991, delta smelt samples collected 
in the DFG midwater trawl (Sweetnam and 
Stevens 1991) demonstrated that prespawning 
adults congregated in the lower Sacramento 
River to Honker Bay as a fall (September­
November) staging ground, then dispersed 
into downstream bays and upstream in winter 
(December-January) to look for a suitable 
spawning ground. They regrouped in a 
smaller biomass in areas that had good fresh­
water flow in the front and the entrapment 
zone not too far behind, such as Suisun Bay 
and Montezuma Slough (near Suisun Slough 
and Cordelia Slough), Sacramento River (near 
Isleton), Cache Slough and Steamboat Slough 
(above Rio Vista), lower San Joaquin River 
(near Andrus Island, and North and South 
Fork Mokelumne River (below Walnut Grove). 
Spawners seem to be opportunistic and will 
move from one location as a fraction spawner 
to ensure suitability of spawning and hatching 
(this study). 

The delta smelt spawning period is longer in 
the Sacramento River than in the delta. The 
lower water temperature in the Sacramento 
River may be a favorable factor. 

Limited numbers of delta smelt larvae have 
been collected in canals and sloughs near the 
Central Valley Project and State Water Project 
delta facilities since 1988 (Spaar 1990a,b, 1991). 
Delta smelt adults were observed at the Tracy 
Pumping Plant intake screens during winter 
in 1990 and 1991 (Wang 1991). For the most 
part, the window there for delta smelt larvae 
extends from March to June. 

14 
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Appendix A 

EARLY LIFE STAGES OF DELTA SMELT 

COLLECTED IN THE 


SACRAMENTO-SAN JOAQUIN ESTUARY 






DELTA SMELT EARLY UFE STAGES COLLECTED 	 AREA 1 


Station Number Sizes Statial Nunter Sizes Sta\ioo Nunter Sizes Statial Nunter Sizes 

No. Caught (mm Total Length) No. Caught (1TYn TotailerJJth) No. Cau!jlt (1TYn TotailerJJ!h) No. caught (1TYn Total Lergth) 


- 1 991 ­
02113191 03f.l7191 o.w8I91 04118191 
None 41 5 5.8 6.2 6.2 6.2 6.7 66 1 6.3 41 1 ­

43 1 7.1 65 2 5.87.0 57 1 5.6
02fl6191 45 1 5.3 	 5 5 6.5 6.6 7.4 7.4 7.5 60 1 6.7 
43 2 4.24.5 47 1 5.7 	 9 1 6.9 

04f2019151 1 5.7 	 39 1 6.002127191 53 1 6.253 3 4.8 5.4 5.6 	 43 2 5.46.0None 57 1 6.055 1 6.5 	 47 1 5.7 
60 2 6.86.903111191 	 57 1 6.7 49 1 5.5 

906 1 6.0 53 1 5.835 1 5.0 	 04122191
61 2 5.05.4 	 59 3 5.0 5.2 5.2 37 1 4.5 51 1 6.0

61 1 5.039 2 5.06.0 53 3 5.5 5.56.004AMI9143 8 5.1 5.6 5.7 6.0 55 1 4.565 2 5.7 6.6 	 041101916.0 6.4 7.0 7.0 57 1 6.613 3 5.6 7.6 7.7 	 13 2 6.06.245 8 5.3 5.3 5.4 5.5 
35 2 4.24.7 	 33 1 5.45.7 6.0 6.2 6.4 04fW91 

47 13 4.8 4.9 5.1 5.2 5.5 5.5 5.6 39 1 4.5 	 39 2 5.56.3 51 2 5.25.6
5.7 5.76.062 68 72 43 4 	 4.2 ~.5 ~.5 5.2 41 1 5.0 55 1 4.4

49 2 5.1 5.2 	 51 1 4.4 
0411219151 4 5.2 5.5 6.5 7.0 	 53 1 6.0 04126191
65 1 7.853 4 5.1 5.8 6.3 6.3 	 55 2 5.36.0 59 1 6.243 3 6.06.26.459 1 5.1 

03113191 45 2 5.56.0 041&'91 
04AJ6I91 47 1 6.355 1 5.8 	 51 1 6.0 

906 1 6.0 33 1 5.1 59 1 5.0 55 1 5.3 
60 2 6.07.0 35 1 4.3 906 1 6.4 57 6 5.0 5.2 5.5 5.6 5.6 6.4 

39 2 5.76.1 	 60 1 5.0 59 1 5.403126191 41 7 4.0 4.7 5.0 5.1 5.2 6.0 6.0 906 1 6.0
33 8 5.5 5.7 5.8 6.0 	 45 1 6.8 04114191 61 1 7.86.2 6.2 6.5 6.7 	 43 1 6.049 2 5.76.8
35 3 5.0 6.7 7.4 	 49 2 4.7 6.253 2 5.5 5.7 	 04fJ0I91 
37 5 5.7 6.4 6.5 6.5 6.6 59 1 5.2 	 37 1 6.00411619143 2 4.34.5 55 1 6.043 1 5.3 

60 2 7.1 7.2 

Area 1 -1991 



'­
Area 1 - 1991 

DELTA SMELT EARLY UFE STAGES COLLECTED 	 AREA 1 

Station Number Sizes Stalioo Nt.rrber Sims Stalioo NtJrber Sizes Stalioo NlITter Sims 

No. Caught (mm Total Length) No. Caught (rml ToIaJ lerJJ!h) No. Caught (mm ToIaJ lerJJ!h) No. Caught (mm TotaIlerJJth) 


- 1 991 ­
05102191 05114191 05fl6I91 06Il3191 
33 1 6.8 41 1 7.0 None 43 1 23.2 
39 1 7.5 43 1 8.4 

0SfJ0191 	 0612519155 1 5.8 	 57 1 7.0 
43 1 6.9 	 None59 11 5.1 5.7 6.0 6.0 6.2 6.2 	 59 1 8.5 

6.3 6.4 6.5 6.7 7.4 906 2 	 6.8 11.3 55 1 17.5 
06fl719160 2 6.06.1 	 57 1 13.0 
51 1 9.561 1 6.7 	 05116191 60 1 10.0 

55 2 6.36.5 0612819105106191 	 57 1 7.1 0Gm191 
None57 4 5.5 5.5 6.0 8.5 60 1 9.7 51 1 19.0 

59 6 5.6 6.3 6.8 6.9 7.0 7.0 61 2 7.5 10.2 55 1 8.4 07",1191 

05108191 05118191 	 06",7191 None 
43 2 5.57.139 1 7.7 	 51 4 5.8 6.5 6.8 7.1 07102191 

41 1 6.7 	 49 1 21.2 None
45 1 6.8 	 OSflO/91 

0611119147 4 5.7 5.7 6.0 6.8 	 47 1 7.2 07A)5191 
1:-4 I) 	 AL 3 9.3 11.0 20,0 

~- --------~-49 3 5.5 5.76.Q 	 - 6.67.0 1>" -at-.Q~ 	 UoJ61 1 9.1 	
­

51 2 5.56.2 	 51 1 11.50512219155 5 6.5 7.0 7.2 7.4 8.1 	 57 1 11.80611519151 10 5.8 6.0 6.2 6.2 6.3 6.4 6.5 59 1 5.8 6.86.8 7.0 	 43 1 8.7 07A>9191906 1 7.0 906 1 14.5 	 51 1 23.8 13 1 43.5 
05110191 61 2 6.06.1 59 1 4.0 

07113191None 05124191 	 06119191 None
37 1 6.7 	 51 2 14.8 15.0 05112191 
39 1 6.947 1 6.4 
43 2 6.38.259 2 6.7 6.8 
57 3 6.8 8.7 14.261 1 6.7 
59 2 11.2 17.7 

60 1 7.3 




DELTA SMELT EARLY UFE STAGES COLLECTED AREA 1 


Station Number Sizes Statioo Noober Sizes Statioo NlJTber Sizes Statioo Nurrber Sizes 
No. caught (mm Total Length) No. Caught (mm TotaIl.erYJth) No. Caught (mm TotallerJJth) No. Caught (mm TotaIl.erYJth) 

- 1 990 -
04112190 04t2019O 04fl6I90 05~ 
37 2 5.86.5 37 1 6.4 45 1 11.2 45 2 6.26.6 
41 8 4.6 - 7.5 39 1 5.2 49 6 5.8 - 8.0 57 2 7.7 25.0 
43 2 6.07.2 43 5 5.3 - 8.4 51 4 5.1 - 5.3 60 2 6.28.2 
47 4 5.8 - 8.0 45 1 6.8 53 2 5.88.0 61 3 6.2 - 9.0 

• 

49 7 
51 1 
55 3 
57 1 
906 2 
60 1 

04114190 
39 2 
41 2 
43 2 
45 3 
~ 5 

649 
51 8 
53 2 
55 1 
57 1 
59 3 
60 2 
61 2 

04116190 
45 2 

5.8 - 7.8 
5.5 
4.5 - 5.3 
5.0 
5.37.0 
7.0 

5.86.2 
6.07.2 
6.06.7 
5.5 - 6.5 
5.0 - 7.4 
5.7 - 7.4 
4.8 - 6.0 
6.26.5 
5.6 
4.8 
5.6 - 6.0 
7.48.8 
5.86.8 

5.05.4 

47 4 
49 11 
53 2 
57 1 
59 1 
906 1 
60 3 
61 4 

04J22I90 
37 1 
41 2 
45 1 
47 4 
53 1 
57 2 
59 4 
61 3 

04J2419O 
41 2 
45 12 
49 2 
53 3 

4.7 - 8.0 
5.4 - 7.8 
7.28.0 
5.0 
6.7 
6.7 
6.0 - 6.3 
6.3 - 10.1 

5.1 
5.29.0 
6.5 
6.7 - 7.2 
5.0 
4.25.6 
5.0 - 8.2 
6.0 - 7.0 

8.3 10.5 
5.3 - 8.0 
-
4.1 - 7.5 

- ­

55 3 
59 2 
60 4 
61 1 

04128190 
41 1 
45 4 

04f.W19O 
None 

05,1)2190 
.4t 1 
43 2 
49 8 
57 3 
906 4 
60 4 

~ 
35 1 
37 1 
39 1 

6.0 - 9.8 
4.7 5.2 
6.0 - 7.8 
5.5 

6.5 
6.0 - 6.8 

7.2 
5.7 7.4 
5.0 - 6.0 
5.0 - 6.8 
5.5 - 9.8 
5.3 - 6.5 

7.1 
6.4 
6.7 

05110190 
45 1 
53 1 
57 1 
60 1 
61 1 

05112190 
43 1 
45 1 
60 2 
61 1 

05114190 
906 7 
60 1 

05116190 
51 1 
57 1 
60 4 

05118190 
49 20 

20.5 
11.0 
14.0 
10.0 
15.0 

9.2 
7.3 
9.8 10.4 
8.0 
- ­

5.8 - 8.7 
10.8 

6.5 
20.7 
8.3 - 23.0 

7.0 - 11.7 
47 1 4.8 57 2 5.06.6 05A)619O 57 1 10.8 
49 4 6.0 - 7.8 60 3 5.5 - 9.0 43 1 6.1 906 1 15.0 
51 2 5.86.0 61 4 8.2 - 10.8 45 22 5.8 - 10.0 60 1 16.0 
57 3 4.8 - 6.5 49 6 5.8 - 11.0 61 1 9.7 

53 1 6.5 
57 4 5.5 - 8.5 
906 2 6.06.8 
60 5 5.9 - 9.7 
61 3 6.7 - 9.5 

Area 1 -- 1990 



Area 1 -- 1990 

DELTA SMELT EARLY UFE STAGES COLLECTED AREA 1 

Station Number Sizes Statim Nt.rrber Sizes Statioo Nunter Sims Statioo Nuniler Sims 

No. Caught (mm Total Length) No. Caught (mm Total l.erJIIh) No. Caught (mm Total l.erJIIh) No. Caught (mm Total l.erJIIh) 


- 1 990 ­
05fl019O 05fJ019O 06111190 06123190 
37 1 14.2 43 1 23.0 None 45 1 29.8 
47 2 7.58.0 51 1 23.5 

06112190 0612719051 1 11.0 55 1 20.0 
45 1 22.5 47 1 28.055 1 12.0 60 2 18.4 26.8 


61 1 9.0 61 1 13.8 
 06113190 07101190 

05fl219O 06101190 None None 

41 2 9.59.7 None 
 06115190 07105190
53 1 13.3 None None 

05124190 43 1 11.5 


06103190 

06117190 07109190
47 2 14.7 19.8 57 1 9.2 None None59 1 10.8 60 1 22.5 

906 2 8.4 10.7 06119190 07113190


06107190 41 1 29.0 11 2 53.5 54.005126190 49 1 14.3 
49 1 6.5 .... _..... 06121190.. -~- ---~..., 4 . ~a 

None 
-.-~ 

l::~ 

t40ne 
53 2 24.025.5 

55 2 14.2 18.5 

906 1 14.0 

61 1 13.5 


I 

i 



DELTA SMELT EARLY UFE STAGES COLLECTED AREA 1 


Station Number Sizes Statia1 Ntrrber Sizes StaIioo tUrber Sizes Statia1 NInter Sizes 

No. Caught (mm Total Length) No. Caught (rrm Total Let]JIh) No. Caught (rrm Total Lergth) No. Caught (rrm Total l.erJJIh) 


- 1 989 ­
04112/89 04fW89 57 2 4.4 4.7 OSfl6189 
33 2 5.06.1 39 1 7.3 59 5 5.6 - 6.3 43 1 9.4 
35 2 5.55.6 43 2 5.7 7.4 906 1 5.4 45 1 6.0 
37 3 7.0 - 8.5 51 2 5.55.6 60 4 5.6 - 6.6 

OSfJ018939 7 6.0 - 7.2 53 2 5.35.5 61 13 5.3 - 6.5 
35 1 15.043 3 6.2 - 7.0 55 3 5.3 - 5.5 

OS~ 37 1 5.545 1 5.5 57 1 5.3 
13 1 6.547 3 5.0 - 6.0 60 4 5.3 - 7.2 06m18915 1 5.749 6 5.3 - 9.0 61 1 6.3 39 1 6.541 1 13.051 3 5.4 - 5.8 

04128/89 55 1 5.8 49 1 6.755 3 5.2 - 6.0 
33 1 10.3 57 1 5.957 1 6.7 06107189
37 11 5.2 - 8.5 59 1 7.260 4 4.3 - 5.0 None39 1 5.061 4 5.5 - 7.0 0511018941 16 5.8 - 11.6 0611118937 1 5.504116189 43 4 5.0 - 9.2 35 1 22.539 1 13.55 2 5.7 6.2 45 1 5.5 

43 1 7.0 06115189.~.~.~O.8 ...." ~_2~5.5~.2 -- l«)fie0_' ­
~-~ --~~ -- o· ff- 1~39 2 6.06.1 49 100 4.9 - 8.0 

~--

49 3 5.3 - 5.841 2 5.7 6.7 51 3 4.7 - 6.5 
55 2 4.35.0 0611918943 1 5.7 55 6 4.5 - 7.0 
906 1 10.8 None45 4 6.0 - 6.5 57 4 5.0 - 6.4 


49 2 5.25.5 59 2 5.25.4 
 05114/89 0Gm/89
51 2 6.86.9 906 3 5.0 - 6.0 43 3 6.0 - 6.5 43 1 23.5
55 2 6.26.7 60 3 5.5 - 6.1 47 21 4.8 - 6.6 45 1 32.0
57 2 5.05.5 55 2 6.57.0 49 1 17.505102189 

53 1 40.004fl0I89 33 1 5.9 05118/89
37 1 5.0 35 1 7.5 39 1 5.5 0610189
43 3 6.8 - 8.4 37 4 5.5 - 5.8 41 3 5.7 - 8.0 None
45 7 5.5 - 6.5 39 2 5.4 10.1 49 1 11.1
51 2 6.87.3 41 9 5.0 - 6.2 0710118947 1 7.4
53 2 5.46.0 45 6 5.2 - 6.4 45 1 42.049 2 6.4
55 3 5.3 - 6.4 47 5 5.5 - 8.7 61 1 15.055 1 7.9
57 2 5.56.4 49 7 5.5 - 6.2 

07105189906 6 5.2 - 6.5 51 7 4.8 - 6.0 osmI89 

61 1 6.1 53 3 5.0 - 6.7 None None 


55 4 5.3 - 5.8 


Area 1 -- 1989 

" 



--

Area 1 -­ 1988 

DELTA SMELT EARLY UFE STAGES COLLECTED AREA 1 

Station Number 
No. Caught 

Sizes 
(mm Total Length) 

Station 
No. 

tmiJer 
Caught 

Sizes 
(mm TotaIlerQh) 

Station 
No. 

NlIriler 
caught 

Sizes 
(mm TotailerJl!h) 

Station 
No. 

NuTber 
Caught 

Sizes 
(mmTotaI~ 

- 1 988 ­
04112188 51 2 6.46.5 05A»6188 05126188 

35 2 5.65.8 53 3 6.0 - 9.7 39 1 6.1 11 1 7.8 

43 4 5.9 - 9.5 55 6 6.3 - 7.6 47 1 7.4 35 2 7.2 10.0 

45 2 5.36.0 59 4 5.8 - 8.7 61 1 6.7 37 3 9.5 - 11.4 

47 15 5.2 - 11.3 906 4 5.2 - 12.4 41 2 8.5 10.0

0511018849 10 6.0 - 9.2 909 1 6.2 43 6 6.0 - 14.7
37 1 8.051 4 5.8 - 6.7 60 1 6.5 45 2 5.36.2 
39 4 5.3 - 8.753 9 5.2 - 8.0 61 1 7.5 
41 1 7.8 0SIJ018855 1 5.4 

04fl4188 47 3 6.4 - 7.2 15 1 6.659 17 5.2 - 9.8 
66 2 5.56.0 906 2 6.57.8906 6 5.2 - 8.5 06Al318833 2 5.86.0 60 3 7.0 - 8.7 


04116188 35 6 5.4 - 6.4 39 2 8.020.0 

05114188 45 1 25.035 6 6.5 - 10.4 37 16 5.7 - 10.0 
68 2 5.7 5.8 51 1 14.437 5 6.2 - 7.1 39 4 5.7 - 7.4 
37 1 8.239 5 6.0 - 7.2 41 1 6.2 0610718839 1 8.541 3 5.8 - 7.0 

04128188 41 2 7.08.3 None43 1 5.5 
- ...- ----- ­-- i8 ~ ~--ii6 ~.- ~"6;5&.~· - -­~- 3~···~.O -~ 06111188-

- - - ­

37 4 6.0 - 7.4 49 1 6.047 3 5.5 - 10.5 59 2 16.0 16.239 2 6.2 6.7 53 1 6.349 4 5.7 - 10.0 
43 1 6.3 60 3 6.4 - 11.351 3 5.3 - 10.2 06115188 
51 1 10.453 1 7.0 45 1 28.60511818855 2 5.25.555 1 5.6 59 1 6.039 1 8.357 2 5.75.957 1 6.8 909 1 22.041 6 7.4 - 10.259 2 5.96.259 6 5.7 - 6.7 
61 1 12.2 43 1 5.7 06119188909 1 5.6 57 1 5.2 41 1 26.260 3 6.0 - 10.2 05lO2I88 61 6 5.7 - 6.9 47 2 16.7 19.8 
68 2 6.9 7.104120188 57 1 21.0osmt8833 2 6.87.037 2 6.08.8 35 3 5.2 - 6.6 0611318835 3 6.8 - 7.339 6 5.2 - 7.3 39 1 5.843 3 5.7 - 8.4 41 1 25.541 1 5.6 43 1 6.545 3 6.0 - 6.7 43 1 27.743 2 6.1 10.7 60 1 6.5 47 1 18.547 3 5.8 - 6.3 61 2 5.56.0 49 1 23.049 5 5.0 - 7.1 

55 1 27.2 



--- ------ ----- - ----- --- - ---- - ----- ---- ----- ---

DELTA SMELT EARLY UFE STAGES COLLECTED AREA 1 

Station Number Sizes Station NlIrber Sizes Station NlJTter Sizes Station NurriJer Sizes 

No. Caught (mm Total Length) No. Gaught (rrrn TofaIlEnJIh) No. Gaught (rrrn TotaIl.erYJ1h) No. Caught (rrrn Total LerYJIh) 


- 1 988 ­
06127188 07101188 07109188 07113188 
41 1 25.5 None None None 
43 1 27.3 

07AlS18847 1 18.1 
None49 1 22.5 

51 1 28.0 

• ---- --- ------ --- --- c--­

Area 1 -- 1988 
­

I 





---- -- ----- --

DELTA SMELT EARLY LIFE STAGES COLLECTED AREA 2 


Station Number Sizes Station Nurrber Sizes Station Nlniler Sizes Station Nurrber Sizes 

No. Caught (mm Total Length) No. Gaught (mm Total LE!fYJIh) No. caught (mm TotallerY;Jth) No. Caught (mm Total Lergth) 


- 1 991 ­
02113191 03Il8l91 ~8191 05l04I91 
None 19 2 5.05.2 19 1 11.0 72 4 5.0 5.1 5.5 6.0 

29 1 5.2 23 3 4.7 4.7 6.2 70 2 5.4 5.9
02119191 32 3 5.0 5.2 5.5 25 2 5.26.7 71 1 5.7 
None 27 1 6.0 735 2 4.9 5.0

04AM191 32 11 4.5 5.0 5.1 5.5 5.5 5.7 74 1 4.402fl0191 21 1 6.0 5.7 6.0 6.0 6.0 6.4 745 1 4.3None 25 1 6.2 72 3 4.04.85.2 75 1 5.3 
OmG191 32 1 7.0 725 7 4.3 4.5 4.6 4.6 4.7 4.9 5.0 755 1 4.8 

70 1 4.8 775 1 5.4None 04106191 71 2 5.3 5.7
None 05A)6I9102Il7191 73 2 5.0 5.1 

70 1 5.1 735 2 4.55.2 32 4 5.3 6.0 6.0 7.304110191 
74 1 4.2 72 5 4.8 5.4 5.6 5.8 6.017 1 6.802Il8l91 745 3 4.34.55.0 725 5 4.7 5.1 5.3 5.5 5.525 2 5.86.573 1 4.4 71 1 4.829 1 6.075 1 5.0 04130191 74 1 5.3 

755 3 5.05.3 5.5 72 4 5.1 5.5 5.7 6.0 745 1 4.004112191 
----~.- I-;Q-----2----5:T~- 725 --4-~ttJt.8S:t--5;S-NOne 05.1)819170 6 4.9 5.0 5.2 5.4 5.5 5.6 

~1 04116191 735 1 4.5 72 3 5.0 5.36.0 
71 5 4.4 4.7 5.2 5.3 6.0 25 2 5.56.2 74 1 3.6 725 2 5.25.3 

745 1 4.2 71 1 5.3
03118191 ~191 75 2 4.1 4.8 73 3 5.05.1 5.5 
17 6 4.7 5.0 5.7 5.7 5.8 6.5 29 1 6.7 735 3 5.2 5.68.8
19 7 4.9 5.0 5.4 6.8 6.8 6.9 8.6 05M219132 1 6.0 74 2 4.9 5.2
21 11 5.3 5.4 5.4 5.5 5.5 5.9 72 8 4.9 5.0 5.0 6.0 745 1 4.56.0 6.0 6.3 6.3 6.5 04fl4l91 6.0 6.2 6.3 6.5 
23 2 5.96.0 None 725 4 5.0 6.0 6.0 6.4 05110191 
25 1 5.5 70 3 5.0 5.56.0 71 1 5.0

0412619127 2 4.05.8 71 3 4.5 5.05.2 73 5 4.8 5.0 5.2 5.2 5.3 
32 3 5.1 5.4 5.5 72 3 5.1 5.36.0 735 2 5.06.0 735 1 5.0

725 2 4.7 5.0 74 1 5.703Il7191 71 3 4.54.74.7 05112191745 2 4.7 5.025 1 5.2 735 3 4.7 5.1 5.2 725 2 5.35.5 
27 1 6.0 74 1 5.0 70 1 4.8 

745 1 4.0 74 1 4.7 

Area 2 -1991 



--------

~' 
Area 2 -1991 
~DELTA SMELT EARLY UFE STAGES COLLECTED 	 AREA 2 

Station Number Sizes Statial Nlnter Sizes Statial Nunter Sizes Statial NlITtler Sizes 

No. Caught (mm Total Length) No. Caught (mm TotaILqth) No. Caught (mm TotailerJJIh) No. Caught (mm TotaIlerJJIh) 


1 991 

05114191 05fm91 06A)5I91 06117191 
32 2 5.76.5 72 1 5.8 735 1 10.9 None 
72 36 5.2 5.3 5.4 5.4 5.4 5.5 735 1 5.2 

06~1 	 061191915.5 5.7 5.7 5.7 5.7 5.7 74 1 	 4.7 
5.7 5.7 5.7 5.8 5.8 5.9 	 None None745 2 4.64.8
5.9 6.0 6.0 6.0 6.0 6.0 75 1 4.76.1 6.2 6.2 6.2 6.2 6.5 	 OM»7191 06128191 
6.5 6.7 6.6 6.8 6.8 6.9 	 32 1 9.0 None05fl4I91

725 3 5.0 5.7 6.0 70 1 5.6 06,.191 	 07",.,19170 2 5.05.1 73 2 5.1 5.2
73 1 4.8 	 None None735 2 5.1 5.2
74 1 5.0 74 2 5.25.5 06111191 	 07J05191745 2 4.0 11.1 

None 	 25 1 21.9755 3 4.24.54.6 	 05fl6l91 
29 1 6.5 06113191 07,.19105116191 

None 	 None745 1 5.1 	 05fl8J91 
735 1 5.4 06115191 0711319105118191 75-- 2 -4.4-4.6 32 -t 25;5-	 ,'tV'1<>72S 1 ----s:5 

­

70 1 6.6 05fJ0191 
735 1 5.0 None 
75 2 4.24.9 

OM»1191 
O5t20191 755 1 4.0 
72 1 5.7 
725 2 5.35.7 06mJ91 
71 1 5.5 None 
75 1 4.5 
755 3 4.4 4.54.5 



----- -----

DELTA SMELT EARLY UFE STAGES COLLECTED AREA 2 

Station Number Sizes Stalioo Nt.rrber Sizes Statia1 Nurrber Sizes Statioo Nt.rrber Sizes 
No. Caught (mm Total Length) No. Caught (mm Total Lqth) No. Caught (mm Total Lqth) No. Caught (mmTotaI~ 

- 1 990 ­
04/12190 osmI9O 05fW90 06117190 

25 1 5.0 32 3 4.8 - 5.0 None None 

27 7 5.0 - 9.8 


05m4I90 05fl619O 0611919032 9 4.0 - 9.0 
None None 25 1 23.1 

04/14190 
0MJ6I90 05130190 06fl119ONone 
27 1 4.5 None None 


04116190 

~ 06m119O 06fl319O27 1 5.2 
None None None 


o.wGl9O 

05110190 06m3I90 0612719023 3 5.2 - 5.4 
32 1 6.0 None 21 1 41.527 4 5.0 - 7.7 

23 4 31.0 - 37.078 2 5.7 6.0 05112190 06m719O 
None None 0710119004l22I9O 

19 1 43.8None 05114190 06109190 21 8 28.5 - 42.2 
A~"'~_ ---- --- -- ~--- --- -- ...-~~ 1 22.(1- 23 1 8.4 05116190 06111190 0710519027 2 5.7 11.7 775 2 8.5 10.5 None 19 1 38.0 I32 3 4.8 - 5.0 

21 1 16.505118190 0611219004126190 23 1 36.2None None
None 

I 

0710919005120190 06113190
04fl819O NoneNone None 

I27 2 4.04.8 
0711319032 2 4.85.0 05l22I9O 06115190 

I 

23 1 5.023 2 9.7 10.2 27 1 17.004fJ0I90 27 1 11.0 32 1 25.0
None 

Area 2 -1990 



----------
----- -----

Area 2 -1989 

DELTA SMELT EARLY LIFE STAGES COLLECTED AREA 2 

Station Number Sizes Statim Nurri:ler Sizes Station Nuniler Sizes StaIic:n ~ Sizes 

No. Caught (mm Total Length) No. Caught (nm TotaIlerJJIh) No. Caught (nm TotaIleIJJ!h) No. Caught (nm TotaIlerJJIh) 


- 1 989 ­
04112/89 00W8I89 05110/89 06111189 

19 2 5.56.0 27 2 5.06.5 21 3 8.0 • 9.5 None 

21 3 5.8 ·6.5 29 1 5.0 32 1 5.5 


0611518925 2 6.06.5 72 2 5.35.5 72 1 4.8 
None29 2 4.85.0 70 1 5.0 73 1 5.3 


32 1 4.8 71 1 5.2 735 1 5.0 
 06119189
73 1 4.5 74 1 4.4 None04116189 735 3 4.8 . 11.5 

29 2 5.05.2 05114/8974 2 5.05.1 06/23/89
29 1 5.5745 1 4.5 None04120189 32 1 5.5 

25 3 5.0 • 5.4 05A12I89 06127189
27 1 5.5 0511818921 1 5.8 None29 5 4.6 . 6.8 None25 2 5.06.0 
725 2 4.4 4.7 07~118927 1 5.2 0512218970 1 4.7 29 2 5.05.2 19 1 46.029 1 5.371 3 4.2 ·4.5 32 3 5.2 . 5.4 
73 1 4.0 07~5189725 1 5.2 05126189 .-- ~--~ -&9 ----- ---Z~"ZS:s- --- 25 1 S.O70 None 

­

73 4 4.9 • 5.804124189 0SIJ0/89
21 1 6.2 05106189 75 1 6.5
25 4 5.3 . 5.7 23 1 5.5 
27 2 5.2 5.5 29 1 5.0 0Gm/89 

29 2 4.8 5.7 32 2 4.85.0 25 1 6.3 

32 3 4.8 . 6.0 
 725 1 4.1 
725 1 4.8 ~718970 2 4.44.6 
71 1 5.0 None73 1 4.5 
73 1 4.6 

735 1 4.2 

74 3 4.0 . 4.5 


------_ .. _--­



- --------

DELTA SMELT EARLY UFE STAGES COLLECTED AREA 2 

Station Number Sizes Statioo NurTter Sizes Statioo ftJrrber Sizes Statioo NurTter Sizes 
No. Caught (mm Total Length) No. Caught (rrm Total LerQh) No. Caught (rrm Total LerQh) No. Caught (rrm Total LerQh) 

- 1 988 ­
04112188 04fl4188 05118188 06115/88 

25 2 5.87.3 25 2 5.28.5 17 1 6.5 25 1 22.0 

27 1 7.3 29 2 4.3 10.8 27 1 5.7


05IW8829 1 7.0 
04128188 None 0611918832 4 5.4 • 8.8 
23 3 5.3 • 6.3 None

0512618804116188 25 5 5.2 . 6.3 
17 2 6.0 6.4 0612318817 2 5.86.2 

05A)2I88 32 1 5.7 23 1 45.021 8 5.2 • 7.4 
29 3 5.5 . 6.023 3 5.2 • 7.7 05IJ0188 06127188

25 7 4.6 • 9.1 05106188 None None27 11 4.8 • 10.1 27 2 5.56.032 3 5.0 - 6.0 06At3I88 07.1)1188 
05110188 None None04120188 None19 6 5.2 . 6.3 06107188 07105188 


21 6 5.4 • 13.2 05114188 None 21 1 32.0 

23 4 5.5 • 9.0 17 3 6.0 • 6.5 


.......
[25...... "'H.".'"vv. I",VV G1Jtif88­1 5.3 23 2 9.3rn.~ 
_. 

29 2 6.06.5 32 1 7.8 None None 

07113188 
None 

Area 2 -·1988 





DELTA SMELT EARLY UFE STAGES COLLECTED AREA 3 

Station Number Sizes Statial Nurrber Sizes Statial turi:ler Sizes StaIial Nurrber Sizes 

No. caught (mm Total Length) No. Caught (mm Total LerYJth) No. Caught (mm Total LerYJ!h) No. Caught (mm Total LerYJth) 


- 1 991 ­
02f21191 03113191 05123191 06112191 

None 924 1 5.3 903 4 5.5 5.7 5.8 6.0 922 2 9.2 15.8 


919 6 4.5 5.3 5.3 5.4 5.5 5.8 

03,1)5191 05.1)9191 920 4 5.2 6.2 7.0 8.6 

919 1 6.5 903 1 5.3 
 921 3 5.36.5 9.1 

921 1 5.5 919 2 5.76.0 
 922 9 5.0 5.0 5.1 5.1 5.2 

922 2 5.2 5.5 920 1 6.2 5.2 5.2 5.5 12.2 

923 4 4.9 5.1 5.5 6.2 922 4 5.2 5.2 5.2 5.3 923 1 5.9 


~-----~-

Area 3 -- 1991 





- ---- --- -------

DELTA SMELT EARLY LIFE STAGES COLLECTED AREA 4 

Station Number Sizes Statial NlITber Sizes Statioo NuntJer Sizes Statial NurTter Sizes 

No. Caught (mm Total Length) No. Caught (mm Total lerJI!h) No. Caught (mm Total LerJJlh) No. Caught (mm Total l.erQh) 


1 9 9 1 

02119191 02127191 03118191 03fl7191 
None 713 17 4.2 4.5 4.5 4.7 4.7 4.8 712 1 4.4 715 3 4.2 5.26.2 

4.8 4.9 5.0 5.0 5.0 5.2 713 5 4.5 5.2 5.3 5.7 7.0 
5.2 5.3 5.6 5.7 5.8 715 8 4.5 4.5 4.7 5.0 

715 51 Not Measured 5.5 5.6 6.2 7.0 

Area 4 -- 1991 .i' 
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- --- - ------------- ----- - ---- -- ---

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 1 
No value Indicates no sample was taken; "-" indicates samples did not contain delta smelt. 

Station Nurmer 
Area 1 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59906909 60 61 Total 

1 991 
02113'91 
02126191 2 2 
02127191 

03111191 2 8 8 13 2 4 4 43 
03113'91 2 4 
03126191 8 3 5 2 18 
03127191 5 1 3 2 17 

04104191 2 3 2 1 4 1 2 1 17 
04106191 1 2 7 2 2 1 17 
04108191 2 5 1 2 1 1 3 19 
04/10191 2 2 6 
04/12191 3 2 10 
04/14191 1 2 3 
04116191 1 2 3 
04118191 1 3 
04l20I91 1 2 4 
04122191 1 3 6 

1 - - - 2 ___ 3 
04f26191 

----

1 
04f28191 6 11 
04f30191 2 

05102191 - 11 2 17 
05106191 4 6 10 
05108191 4 3 2 5 1 19 
05110191 
05112191 2 4 
05114191 1 2 6 
05116191 2 2 6 
05118191 4 4 
05120191 2 3 
05f22191 - 10 2 13 
05124191 2 3 2 10 
05126191 
051.30191 4 

Area 1 -1991 



Area 1 •• 1991 

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 1 
No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Nurmer 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59 906 909 60 61 
Area 1 

Total 

1 9 9 1 
06103'91 
06107191 
06111191 
06115191 
06119191 
O6I2l191 
06125191 
06127191 
06128191 

2 
3 

1 
2 

2 
3 
4 
3 
2 
1 

07101191 
07102191 
07105191 
07109191 
07111191 

3 
1 

Total 6 5 6 11 7 8 11 16 32 13 25 11 34 15 18 21 32 8 13 11 305 

00°+­



SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 1 
No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Number 
Area 1 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59 906 909 60 61 Total 

1 990 
04/12100 
04114190 

2 
2 

8 
2 

4 4 
2 3 5 

7 
6 

1 
8 2 

3 
1 

1 
1 3 

2 1 
2 2 

33 
39 

04/16190 
04120190 

2 1 
5 1 4 

4 
11 

2 
2 

3 
1 1 3 4 

12 
35 

04122190 2 1 4 1 2 4 3 18 
04124190 2 . 12 2 3 2 3 4 28 
04126190 1 6 4 2 3 2 4 1 23 
04128190 4 5 
04130190 

05102100 2 8 3 4 4 22 
05104190 3 
05I06I90 1 22 6 4 2 5 3 44 
05108190 2 2 2 3 9 
05/10190 
05112100 

1 
1 

1 1 
2 

1 
1 

5 
5 

05114190 7 1 8 
05116190 4 6 
05118190 . 20 1 24 
nrln'II,\I\ t 2 t .cc~ 

05122100 2 3 
05124190 2 2 5 
05126190 2 2 1 8 
05130190 1 2 6 

06101190 
06IO:WO 3 
06107190 1 
06109190 
06111190 
06112100 
06I1:WO 
06115190 
06117/90 
06119190 
06121190 
06123190 
06127190 

Area 1 -- 1990 
I 



---

Area 1 -- 1990 

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 1 
No value indicates no sample was taken; "-" indicates samples did not contain delta smelt. 

Station Nurmer 
Area 1 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59 906 909 60 61 Total 

1 990 
07101/90 
07105190 
07109190 
07/13190 2 2 

Total 2 6 4 19 17 52 23 72 19 15 11 23 11 20 36 26 357 

• -~ 



SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 1 
No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Nurrber 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59906909 60 61 
Area 1 

Total 

1 989 
04112189 
04116189 
04120189 
04f24189 
04f28189 

2 
2 2 

2 

. 

3 

11 

7 
2 2 

16 

3 
1 
3 
2 
4 

1 
4 
7 

1 

3 

29 

6 
2 

100 

3 
2 
2 
2 
3 

2 
2 

3 
2 
3 
3 
6 

1 
2 
2 
1 
4 2 

6 

3 

4 

4 
3 

4 42 
21 
27 
16 

184 

05l02I89 
05/06189 
05110189 
05114189 
05118189 
05122189 
05f26189 
05130189 

4 2 9 
1 

3 

1 
3 
1 

6 

. 

5 

1 
21 
1 

7 

3 

7 3 4 
1 
2 
2 
1 

2 
1 

5 
1 

4 13 74 
6 

10 
26 
8 

2 
2 

06103/89 
06107/89 
06111/89 
06115189 

IMl1Q/A.Q 

06f23/89 
06f27/89 

2 

4 

07101/89 
07105189 

2 

Total 2 4 7 21 16 31 20 22 60 121 19 8 27 13 8 11 15 20 427 

Area 1 -1989 



Area 1 -1988 

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 1 
No value indicates no sample was taken; "_" indicates samples did not contain delta smelt. 

Station Nu.roer 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59906909 60 61 
Area 1 

Total 

1 988 
04112188 
04116188 
04120188 
04124188 
04128188 

2 
5 

2 

2 
6 

6 

5 
2 

16 
4 

5 
6 
4 
2 

3 
1 
1 

4 
1 
2 

2 
3 

15 
3 
3 

10 
4 
5 

4 
3 
2 

9 
1 
3 

1 
1 
6 

2 

. 

2 

17 
6 
4 

2 

6 

4 
3 
1 

70 
46 
41 
31 
20 

05102188 
05106188 
05110188 
05114188 
05118188 
05122188 
05126188 
05/30188 

2 

2 

2 3 

3 
2 3 

1 
4 
1 
1 
1 

1 
2 
6 

2 

3 

2 
1 
1 
6 

3 

2 

1 
3 2 3 

3 
6 
2 

13 
3 

14 
13 
15 
8 

16 
1 

06103188 
06107/88 
06111188 
06115188 
06l19lBa 
06123188 
06127/88 

2 

t 
1 
1 

2 
1 
1 

1 

2 
1 

4 

2 
3 
4 
5 
5 

07101/88 
07105188 
07109188 
07/13188 

Total 2 9 4 22 32 27 19 23 12 29 22 12 14 11 5 32 12 3 11 11 314 



SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 2 
No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Nurri:ler 

Area 2 
Date 17 19 21 23 25 27 29 32 72 725 70 71 73 735 74 745 75 755 76 765 77 775 78-825 Total 

- 1 991 ­
02119191 - - - - - - - - - - - - ­
02i20191 - - - - ­
02Il6I91 ­
02i27191 - - - - · · · · · - 1 1 
02i28191 1 21 · · · 3 7 

03105191 5 5 
03118191 6 7 11 2 1 2 3· · · · 32 
03119191 · · · · - · · · 
3127191 1 1 2 
03128191 · 2 · · 1 3 6 

04104191 1 1 · · 1 3· 
04106191 · · 
04110191 1 · · · 2 · 1 · 4 
04112191 · - · · · · - · · 
04116191 · · · - 2 · · · 2 
04f2001 1 1· - · · · · 2 

._-­· ~~. [ViJ7ZWT . ---- ... ----- ------.- _. .--- ..· · · · · 
04126191 3 2 3 3 1 1 13- - · · · · · 
04f28191 - 1 3 2 1 11 3 7 1 2 2 2 1 3 39· · · - · · · · · 
04130191 4 4 6 · · 1 1 1 2 · · · · · · 19 

05102191 · · · - - · - · 8 4 3 3 · 2 1 2 · · · 24 
05l04I91 4 · 2 1 · 2 1 1 1 1 · · · 1 · 14 
05l06I91 · · · - - - - 4 5 5 · 1 · · 1 1 · · · · · · 17 
05108191 3 2 · 1 3 3 2 1 · · · · · · 15 
05110191 · - · - - · - · · 1 5 1 · · · · · - · · · 7 
05112191 · 2 1 - · · 1 - · · - · · · - 4 
05/14191 · · · - · · - 2 36 3 2 - 1 · 1 2 · 3 · - · · - 50 
05116191 1 1· · · - · · · · · - · - - · 
05118191 1 1 1 2 5· · · · · · - · · · · - · · - - · · · 
05120191 1 2 1 1 3 8· · - · · - · · 
05122191 · · · - - - · - 1 - - · 1 1 2 1 · · · 6 
05124191 1 2 2 2 · - 7· · · · · · · · 
05f26191 · - · 1 · · · · - - ·· - · · · · · · - · 1 
05128191 · · · · - 1 · · 2 · · · · 3 
05f30191 · · - · · · · · · - · · · · - · · · · · · 

'- Area 2 -- 1991 



- -- - --- - - - -Area 2 - 1991 

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 2 
No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Nuniler 

Area 2 
Date 17 19 21 23 25 27 29 32 72 725 70 71 73735 74 745 75 755 76 765 n n5 78-825 Total 

- 1 991 ­
06101191 · · · · · · · · · 1 · · · 1 
06103191 · · · · · · · · · · · · · · · · · · · · · 
06105191 · · · 1 · · · · · · · · · 1 
0610&'91 · · 
06107191 · · · · · · · 1 · · 1 
06l09I91 · · · · · · · · · · · · · · · · 
06111191 · · · · · · · · · · · · · · · · · · · · · · 
06113191 · · · · · · · · · · · · · · 
06115191 · · · · · · · 1 · · · · · · · · · · · · 1 
06117191 · · · · · · · · · 
06119191 · · · · · · · · · 
06128191 · · · · · · · · · 
07101191 · · · · · · · · · 
07105191 · · · · 1 · · · 1 
07109191 · · · · · · · · · 
07/13191 · · · · · · · · · 
fotat 1 10 12 5--16 4-- -4- 't7 iI8- ---32- --13 -18 14- -26- -- 1S-15- 10 -11 -2 · · 1 · -9Ot­



SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 2 

No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station NUnDer 

Area 2 
Date 17 19 21 23 25 27 29 32 72 725 70 71 73735 74 745 75 755 76 765 n n5 78-825 Total 

- 1 990 ­
04112190 · · · 1 7 9 · · 17 
04114190 · · · · · · · · · 
04116190 · · · · 1 · · · 1 
04fl0I90 · · 3 · 4 · · 2 9 
04f22/9() · · · ·· · · · · 
04f2419O · · 1 · 2 3 - - 6 
04f2619O · · - · · - - - ­
04128190 · · · · 2 2 - - 4 
04130190 · · · · · · - - · 
05102190 · · - - - 3 · · 3 
05104190 · · - - - - · · · 
05I06I9O · · · - 1 - - · 1 
05I08I9O · · - · · · - · · 
05110190 · · · · · 1 · · 1 
05112190 · · - - - · · - · 
05114190 · · - - · - · - · 
05116190 · · - - · - 2 · 2 
nl;/1AJQ1\ _ .. _ .. ___o-=-==_~-=~~_-- --­ · - ·· · · 
05120190 · · · - - · - - -

­

05l22I9O · · 2 - 1 - · · 3 
05124190 · · · · · - · - · 
05l26I9O · · · - · · - - · 
05I30I9O · · - - - · · · ­
06101190 · · - - · - · · · 
06103190 · · - - - - - · · 
06107190 · · · · - · · · · 
06I09I9O · · - - - · · · · 
06111190 · · · · - - · · · 
06112190 · · - - - · · · ­
06113190 · · - - · - · · · 
06115190 - · - - 1 1 · · 2 
06117190 · · - · - · · · · 
06119190 · · - 1 - · - · 1 
06121190 · · - - · · · · ­
06123190 · · · - - · · · · 
06127190 · 1 4 - · · · · 5 

Area 2 -1990 



Area 2 -1990 

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 2 
No value indicates no sample was taken; "-" indicates samples did not contain delta smelt. 

Station Nurrber 

Date 17 19 21 23 25 27 29 32 72 725 70 71 73 735 74 745 75 755 76 765 n n5 78-825 
Area 2 

Total 

1 990 
07101190 8 10 
07105190 1 3 
07I09I90 
07/13190 

Total 2 10 13 2 19 19 2 2 69 

.~-==~===-."- --­



-- -----------
------------ ------- ----- --------

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 2 
No value Indicates no sample was taken; ,,_It indicates samples did not contain delta smelt. 

Station Nurmer 

Area 2 
Date 17 19 21 23 25 27 29 32 72 725 70 71 73735 74 745 75 755 76 765 n n5 78-825 Total 

1 989 
04112189 2 3 2 2 10 
04116189 2 2 
04l20I89 3 1 5 2 3 1 17 
~4I89 4 2 2 3 1 1 1 1 3 19 
~8I89 2 1 2 1 1 3 2 14 

05102189 2 2 3 2 4 16 
05l06I89 1 2 2 1 8 
05110189 3 1 1 8 
05114189 1 2 
05118189 
05IW89 
~6189 
0SfJ0I89 

06103'89 
06107189 
06111/89 

--------~--~. ---------.-- ---.---- ­-.---- ---.--- ---------------- -.----... --- ----.----..----.-------.--.- .----­""'...".,.,
06119/89 
06123'89 
06127189 

07101/89 
07105189 

Total 3 8 13 6 17 11 3 5 6 5 9 5 6 2 101 

Area 2 -- 1989 



Area 2 -1988 

SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES AREA 2 
No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Nurri>er 

Area 2 
Date 17 19 21 23 25 27 29 32 72 725 70 71 73 735 74 745 75 755 76 765 77 775 78-825 Total 

1 988 
04112188 2 1 4 8 
04116188 2 8 3 7 11 3 34 
04l20I88 6 6 4 1 2 19 
04124188 2 2 4 
04128188 3 5 8 

osm/88 3 3 
~ 2 2 
05110188 
05114188 3 2 6 
05118188 1 1 
05122188 
<M6I88 2 3 
05f.30I88 

06103'88 
06107188 
06111188 

'P. ---------------- ----------- ---- --- - -- -­""'....",,, • ---t----- 1--. 2-­
06119188 
06123'88 
06127/88 

07101/88 
07105188 
07109188 
07113188 

Total 8 6 15 13 18 15 8 9 92 



SPATIAL AND TEMPORAL DISTRIBUTION OF DELTA SMELT EARLY LIFE STAGES 

AREA 3 AREA 4 


No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Date 903 919 920 

Station Number 

921 922 923 924 
Area 3 

Total Date 712 713 

Station Number 

715 717 
Area 4 

Total 

02121191 

03105191 
03113191 

05109191 
OS/23191 

Total 

1 
4 

5 

2 
6 

9 

1 
4 

5 

3 

4 

2 

4 
9 

15 

4 

5 

1 

8 
1 

8 
27 

44 

9 9 1 
02/19191 
02127191 

03118191 
03127/91 

Total 

17 

5 

22 

51 

8 
3 

62 

68 

14 
3 

85 

-----------­ -­

Areas 3 and 4 •• 1991 





Appendix'C 

I 

I 
I 

SPATIAL AND TEMPO~L DISTRIBUTION 

OF i 

LONGFIN SMELT EA~LY LIFE STAGES 

COLLECTED !IN THE 


SACRAMENTO-SAN JqAQUIN ESTUARY 






SPATIAL AND TEMPORAL DISTRIBUTION OF LONGFIN SMELT AREA 1 
No value indicates no sample was taken; "." indicates samples did not contain longtin smelt. 

Station Nurroer 
Area 1 

Date 66 65 5 7 9 11 13 15 33 35 37 39 41 43 45 47 49 51 53 55 57 59906909 60 61 Total 

1 9 9 1 
02113191 66 114 150 47 86 8 15 14 2 2 3 508 
02J26I91 11 14 3 3 1 22 3 49 2 2 3 12 126 

03111/91 67 25 9 39 21 5 6 - 16 190 
03126191 2 1 1 5 
03127/91 

04104191 5 2 9 
04l06I91 2 
04108191 2 2 
04/10191 1 
04/12191 2 2 9 
04/14191 1 
04116191 7 3 2 4 18 
04/18191 1 6 4 13 
04fl0/91 4 1 1 10 
04122191 2 3 2 8 
04124191 2 1 6 
04126191 1 1 2 4 
1I't/'0/~ I ~~~-~--~-;;-~"" ~ -,,"" ~---~-~- ----;;; .. -~ ---t-­- ~-~~- ----+~ 

O4fJ0I91 1 

05102191 1 
05/06191 2 6 
05108191 3 
05110191 
05112191 2 
05114191 1 
05116191 
05/18191 2 
05120191 1 
05122191 1 
05124191 2 
05126191 1 
OSfJ0I91 

06103191 2 
06107/91 1 
06111191 1 

No Iongfin smah were caught in samples from 06113191 to 07/13191. 

Total 16 9 10 5 7 5 2 152 169 168 98 92 61 24 73 5 2 2 2 4 31 939 

Longtin Smelt, Area 1 -- 1991 





-- -- -- --

SPATIAL AND TEMPORAL DISTRIBUTION OF LONGFIN SMELT AREA 2 

No value indicates no sample was taken; "." indicates samples did not contain delta smelt. 

Station Nurmer 

Area 2 
Date 17 19 21 23 25 27 29 32 72 725 70 71 73 735 74 745 75 755 76 765 n n5 78-825 Total 

- 1 9 9 1 ­
02119191 53 70 71 • 151 160 55 36 596 
02fl8l91 12 63 193 34 59 140 51 25 5n 
03118191 6 3 9 · · · · · 18 
03/28191 · 1 · · 1 1 3 

04104191 2 · · · · · 2 
04106191 · · 
04/10191 · · · · · · · · · 
04112191 · · · · · · · 1 1 
04116191 1 · · · · · · · 1 
04l20I91 · · 1 1 · · · 2 
04124191 · 1 · · · · · 1 
04128191 · · 2 · · · · · 2 

05102191 1 · · · 1 · · · 2 
05106191 · · 1 · · · · · 1 
05110191 · · 1 1 · · 2 

-
-05lf4791 · · · · 2 · · · cr 

05118191 · · · · 2 · · · 
05122191 · · 1 2 2 · 2 · 7 
05126191 · 1 · · · · · 1 
0SfJ0I91 · 1 · · · · · 1 

06103191 · · · · 1 1 · · 2 
06107191 · · · · · · · · · 
06111191 · · · · · · · · · 
No Iongfin smelt were caught in samples from 06113191 to 07113191. 

Total 75 140 278 36 220 302 109 53 1213 

Longtin Smelt, Area 2 •• 1991 





SPATIAL AND TEMPORAL DISTRIBUTION OF LONGFIN SMELT AREA 4 
No value indicates no sample was taken; "_,, indicates samples did not contain longtin smelt. 

Station Nuniler 

Date 712 713 715 717 
Area 4 

Total 

1 991 
02128191 52 3 5 60 

03118191 
03127191 
03128191 

2 2 

Total 52 3 7 62 

.. _.- ._------

Longtin Smelt, Area 4 -- 1991 


