X2 Update

Wi Kimemerer, Tiburon Ceomier for Envaronmenital Madiss

This article describes the variation 1in X2 over the last 4
years and brings up to date the relationships between

abundance or survival of various species and X2 described |

by Jasshy et af (1993,

¥ is the distance from the Gelden Gate to the poinr at |

which daily average salinity is 2 parts per thousand at the
bottom. X2 was calculated [or 1968-1991 by interpolating
surface salinity values [rom a series of continuous moni-
toring stations and correcting for stratification (Jassby er
al 19935), The resulting daily time senes and the monthly
means were then fit to time series models 1o predict X2
fram net delta outflow and the previous day’s (or
month’s) X2. These madels were then used to extend the
X2 time series 1o the end of water year 1994 using delta
outflow from the DAYFLOW medel, and through
water vear 1995 using estimates of daily ourflow pro-
vided by DWER.

Abundance data were obtained from DFC either as '

annual abundance indices or as abundance estimates that
were averaged by yvear, Models identical to those reported
by Jassby et &l (1995) were fit to the data for the same
period (typically through 1990 or 1991}, and the points
added after that were inspected for deviation from the
values predicted by the models,

Figure 1 shows the entire time series of X2 values (A) and
a subset for 1991-1995 (B). The effects of high- and
low-flow periods areapparent in both graphs. Prominent
features in the longer time series are the intense 1976-1977
drought and the less intense but longer drought of 1987-
1992, High-llow periods appear as downward spikes in

the data, as in 1983 and 1986. Tn 1993 and 1995, spring |
floods pushed 22 downstream to the western margin of |
Suisun Bay (56 km) and beyond; 1n 1994 and other dry |

years, Xa remained east of ChippsIsland (74 km) for most
al the year,

Most of the relationships berween X2 and biological vari-
ables have continued to hold, with highly significant
relationships to X2 for longfin smelt, starry flounder,
srriped bass, and Crangon franciscorsm abundance indi-
ces, Neomysis mevcecdss abundance, and striped bass sur-

vival index from egg Lo young-of-the-year. In addition, |

splittail abundance index and abundance of total cope-
pods have a signiﬁca.m relationship to X2 not p reviously
identified. Abundance of the copepod Furytemora affinis
was related to Xz if year was added as a covanate,
implying a decline in abundance as well as a relationship
ta flowr,
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Figure 2 shows [our of the relationships and indicates the
points occurnng after the period examined by Jassby e
al (1995). For Neomysts mercecdis, all pomts after 1988 fell
helow the line, probably because of competition with
Potamocorbsla amurensis, Similarly, all of the points for
Clrarigon franciscoran since 1990 fell below the line. This
could be due to reduction in food supply, although this
issue has not been addressed for this speces. Starry
flounder and longfin smelt (not shown) likewise have
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