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INTRODUCTION 4 

T l ~ c  purpose of this paper is to report an apparent failure of thread- 
fin sltact to provide adequate foragc for yearling largemonth bass, 
Micropterzcs saL~oidas,  and black crappie, Pomozi.9 nigt.o~)~acttlat?ts, in 
a 50-acre fishing impoundment. 

l'cnn Blanca Lake, the site of the fishpry nnder rliscnssion, is in 
Snntn Cruz County, Arizona. Tt h ~ s  bcen described previoiisly (McCon- 
IICII, 1963 ; Qerdes and McConncll, 1063). Shad, haw, and crappie were 
stocked when the impoundment first filled in the spring of 1958. Food 
I~nbits and spawning of the shad in Pena Blnnca I~nke  have bee11 re- 
1)orted (Gerdes ant1 McConnell, 1YG3). 

METHODS 

T l ~ c  centrarchicls were captiired by nngling, elect.rofishing, and gill 
~ ~ c t t i n g ,  pri~ilarily during t.he summer (Tahlc 1 ) .  Fish near the length. 
inodcs of collectioris were selrcted wl~en a11 entire collect,ion was not 

: ttscd in the analysis (1961 only). l~ength  frequencies inclicate that 
niost of the fish studied mere nrar  the end of their first year of life or in  
Iheir second (McConnell, 1963). The modal groups fo r iu~d  by yearlings 
i l o ~ n i ~ ~ r ~ t e d  the centrarchid poptilntion in a11 yenrs hut 3960, when 
young-of-the-year largcmouth bass mere prepondernnt. Volume of shad 
consr~med is reported ,as the reconstr~icted prc-ingestion volume. Re- 
c~onstruction was based upon the relntionsliip of volume to the combined 
length of the five caudal vertebrae preceding the hypural plate (Figure 
1). Caudal vertebrae of shad, easily clisting~iislled from those of other 
1 Submitted for publication March 19fi4. 

TABLE 1 

Month and Method of Colleciing Centrwfichids and Number of Stomachs Examined 

O,R 

T = tl~roiv net; I1 = llnok nnd Ill~e; R = electrobl~r~~g. 
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fish in Pena Blnnca Lake, mere frequently all that r e t ~ ~ ~ i n e d  for idellti- 
ficatiou. Tolume of arthropods was deterlnined as  the settled voliilne 
in a gradunted ccntrifilge tiibc: Settled volume, incl tding interstices, 
probably is a closer approximation of pre-ingestion voliime than volnnie 
of water displaced whcn exoslrcletons are the princiral remains. 
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LENGTH OF 5 TERMINAL VERTEBRAE IN MM. 
FIGURE 1. Relottonship ef volume lo length of 5 termlnol vbriebroe of 7 threadfin shod. 

T h e  cutve was fitted by eye. 
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FIGURE 2. Length frequencies of threadfin shad in Pena Blanca Lake. The width of the 
rectangles represents the range of total lengths inclt-ding 80 percent of samples, the horizontal 
lines extending from the bases of rectangles represent the total range of lengths, and vertical 
doshes indicate the positions of modal 5 mm length groups. Column under N indicates 

sample size. 

lJ11111bers of shad ased in tlie length f ' r e c ~ ~ ~ c r ~ c y  a~~a lys i s ,  a r ~ d  t i n ~ e  a-1111 
~netl~ocl of capture are shown (Figure 2) .  The abscnce of shad 1111der. 
50 111111 (total length) in collections between m i d - A ~ ~ g r ~ s t  a ~ ~ d  ini~l-~T~lne 
of the follov~ing spriiig was corroborated by extcilsivc observation. 
\IJlirnevtt.r small shacl mere collected in  gill nets, they mere also seen 
shortly before or after the day of capture. 

FOOD HABITS 

A rtl~ropods (clndocerai~s and insects) occ~trred m11cl1 inore frcqrrently 
~ I I ~ I I I  sl~arl in tile diet of pcnrling crntrarc.hids in Prna J3lanca Lalre 
('J1a1)lc 2). The relatively few shad eaten contribnted an  i~npor ta~ l t  
i~~cxrcmcnt to the total volume of foocl cons~inicd, but \yere still second 
to art,hropods by this criterion. Murphy (1949) fonnd that both volnme 

! 

Largemouth baas .......... 1069 46 
Lnrgemnutb bnas .......... 1800 
o h  h . .  1061 I I 
Black crappie ............. 1060 
.l..k ,,......-..-.-. I ,001 I :: I 
All centrarrhi~ls ..-.._...--- 10694I I I 243 I 

Total 

I-I- 

-- 

Pa- 
cent 
001. 

-- 
38 
47 

16 
22 

-- 
-- 

Per- 
cent 
occ. 
- 

and ~iumbers of fish greatly exceeded those of arthropods ill the diet of 
3.5- to 5-inch largemouth bass in Clear Lake, California. 1Cutkuhr1 
(1955) and Reicl (1950) presentcd similar findings for black crappie 
over 4 inches TL. 

Largernout.11 bass bctmccn 2.5 and 5 inches in  Clear Lakr were found 
by Murphy (1949) to contain an average volume of 0.39 cc of fish eacl~. 
I~argerno~itli bnss from Pella Blnncn Ilnke in the same size rangc! cull- 
tctincd an average volume of all foods of only 0.27 cc. T l ~ i i  c o ~ n p a r i s o ~ ~  . 
suggests thnt largemo~rtli bnss in Pena Blancrr Lake mere deprived of 
an important increment of food by the unavailability of :;mall fornpe 
fish. 

Length frequencies of shad provide a possible expl~nat ion for tl~cir. 
r c l ~ t i v e  scarcity in t.he diet of yearling centrarchide (Figure 2) .  D u r i t ~ x  
the three years of s h ~ d y  no sl~acl iindcr 50 111m TL were observer1 or 
collected d i~r ing  the spring or during September and Ocfgber. ?'hcrc.- 
fore, cluring a t  lehst 5 of the 8 months with water tempcr:tti~res nl~nvo 
60" F., ~ear l i r ig  ce~~trnrchitls probably had difficulty f i n d i ~ ~ g  fisl~ tliry 
could eat. Stoinach sanlplcs iiidicatecl thnt shacl which excccded half 
the length of thc centrn~.chid predator were not ofteh eaten successfully 
(Table 3). Several ur~verified reports ye re  received of bnss dying ~ v l ~ i l c  
a t , t e n ~ p t i ~ ~ g  to ra t  large shad. One dead bass, with a shad Iodgecl ill i t s  
t l~roat~,  IVRS E O I I I ~ ~  by a fisl~ernian and given to project person~~el  (Tnl~lc! 
3). Examination revealed the shall coitld not be regurgitated bcca~~sc! 
of its belly scut.cs. 

The principal cansrs of s~ilall shad scarcity ill Pena Bln~tca Lake a1.c 
apparently a single, short spawning period and subseqncnt rapid growti1 
of young-of-t.lle-year (Figure 2).  Shad in Pena Blanca Lake did not. 
spawn bcfore mid-Nay i l l  1959, 1960, and 1961 (Gcrdes and McCon~icll, 
1963). ,Most spawning was completed by early July in  1961 a ~ i d  pre- 
sumably in 1959 and 1960. No evidence of later spawning l ~ y  you~tg-or- 
the-year n7ns detcctecl during 1.959, 1960, and 1961. Rut- lengtll frc - 
quency modes (60-80 nim) clnrjng tlie spring of 1959 snggestecl-1;ttc 
spawning in 1058 by yonng-of-the-year. ICimsey et al. (1957) reportell 
spawning by shail-of-the-year in California. 
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TABLE 3 

Predator-Prey Length Relatianship of Centrarchids and ThreodAn Shad 

not det'd. 
not del'd. 
not dct'd. 
not det'd. 
not det'd. 
all CO.27 

0.47 
0,43. 0.42. 0.37 

0.11 

i PrMintor 

Inracrnnulh I-. . .. 

Imr~emnulh  l~ass.. -. 
l e r ~ c m n u t h  has.. . . 
I ~ r ~ c n ~ o ~ l t h  bass... 
Inrg.moulh bnsi. - - - 
l n r ~ e m o u l h  has.--. 
Imrer~nro~~lh  I-. .-. 
1.srpmouth I,ass.-.- 
I.nrg,-mouth I I ~ . .  .. 
I ~ p m o l ~ t h  has.. .- 
Illnrl: crnppic. ...... 
lllnck r r :~~~pie . .  .. .. . 
I%lnck rr~tpl~ie..  ..... 
Hlncl: crnptlie. ...... 
Illnrk crappie ....... 

Tok~ls.. . -. . - --. 
-- - 

Sl1~u1-of-the-year us~lally attain s e x ~ ~ n l  mntnrity, but do not ripen, 
hy late October in Perm Bla~lca Lake. Apparently ripeness is impaired 
I)y p~.dvniI i~~g tc~hperntures nnder 65" F. from rarly Noven~her t,hrough 
April. J a i ~ u a r y  water temperatures as low as 42O F .  ill l ' e ~ ~ a  I3lanca 
I~akc  niay also illhibit early ripcning in the spring. 

E x t c ~ ~ s i v c  observation supportecl tl~e. a b s c ~ ~ c e  of shad-of-the-year in 
3 ! I t i l  collcct.ior~s (F igr~re  2).  ,111 1959 and 1960, a b u ~ ~ i l a ~ ~ t  young-of-thc- 
year ~vere w r y  ohviolls from latr ,Jiine to early Augl~st  even when 
trltlporarily difficult to collect. This was not true in 1961. Although 
s p i ~ ~ r ~ ~ i r ~ ~  was exte~lsive, no young were detected in t.he lake. Eggs 
rct.111.11e(1 to the laboratory in 1961 hatched successfully, i~idicating some 
other factdr was responsible for t,he year-class failure. Gill-netting in 
Al'ril 1962 supported observations of no survival from the 1961 year- 
(:lass (Figure 1 ) .  Metcordlogical and lin~nological conditions (including 
i ~ ~ s o l ; ~ t i o t ~ ,  wind, inflow, pH, T.D.S., primary prod~~ct ivi t~y,  light pene- 
tration, dissolved oxygen, and stratification) in 1959 and 1960 were 
similar in 1961. The only major difference existed in the fish population. 
For  the first time there was a large population of yearling black 
crr~ppie, a ~ t d  the adult  shad population was mnch greater than i t  had 
been in previous springs. Possibly, predation on larvae by either of 
thcse groups was more intensive than usual, and elimi~lated the year- 
class. 

111 nilclition to failing to provide forage for yearling centrarchids, 
t.herc is evidence that shad may compete with centrarchids for clado- 
ceralls. Gerdes and McCon~~el l  (1963) f o u ~ ~ d  that cladocerrtns were pre- 
1)olldcrant in the diet of shad in Peim Blanca Lake. Large numbers 
of ncinlt shad occrrrred there tlrrorrghhtrt the study. 

predator 
(mm) 
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Date 
Length ratio 

prey/predntor 

Tllc l n r p ~ r n o ~ ~ l l ~  bnss tlied when n tllrendfln shnd became stst:k In Ila tllront. 

Mnrch 28. 1050 
June 0. 1059 
June 8. 1959 
June 8. 1059 
June 24. 1959 
July 10. 1959 
July 7. 1080 
Aug. 3. 1080 
Aug. 8, In61 
Unknown 
Aug. 3, 1960 
Aug. 3. 1960 
Aug. 3, 1000 
Aug. 16. 1OM) 
AUK. 15. 1960 
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SUMMARY 

During a 3-year stndy, sto~narhs of 143 largemotlth bass a i ~ d  100 
black crappie betweell 75 111111 anil 200, mm (TL) revealed that occnr- 
rence of threadfin sl~atl never exceeded 13 percent for either spccirs. 
Al t l lo~~gh important ill  total vo1111ne of fond consumed, shnd were o~lt,- 
ranked by art~iropods i l l  thc diets of both c~ntrarchi(?s ill 1960 ~ n t l  
1!161. 111 volume thrcatlfin shnd nveraged 33 pcrcent of the Iargcmor~th 
bnss dict a t ~ d  17 percrtit of the crrlppie clict dnring thcse j.rar.9. Arthro- 
potls, mai~ilp clndocrrn~is and i~isects, made u p  the rcntni~~clcr of tliv 
diets. 1tnpid growth of threatlfir~ shad after one short s p a \ v n i ~ ~ g  pcriotl 
in  late spring was postnlated ns a probable reason for their i ~ l f r c q u c ~ ~ t  
use as foocl by yearling centrarchids. Failure of the shad to producl: 
a year-class in 1961 11,~s also important. 

Numher eaten 
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