
OSMOTIC AND IONIC REGUI.ATION

HAWAIIAN ANCHOVY, STOLEPHORUS

OF THE

PURPUREUS

THESIS SUBI'IITTED TO THE GMDUATE DIVISION OF THE
UNIVERSITY OF HAWAII IN PARTIAL FULFILLMENT

OF THE REQUIREMENTS FOR THE DEGREE OF

I'!\STER OF SCIENCE

IN OCEANOCMPHY

DECEMBER I97O

By

Lelgh Anthony Magtnnlss

Thes ls CornmiEEee s

E. Don SEevens, Chalrrnan
GarEh I. ltrrphy
John Caperon
JeaneEEe W. SEnrhsaker



65

€xcended t lmo per lod  due Eo Ehe bu l ld -up  o f  Eox lc  meEabo l l tee  (Per lode

gr€ator  Ehan approx lmace ly  8  h r . ) .  The a lEer r rac lve  ls  to  reduc€ ba tE-

we l l  water  concent ra t lon  Eo approx lmace ly  507.  S . ! f ,  whenever  poss lb lo .

A t  b a l E l n g  s l t e s ,  C h e  l r € I l s  s h o u l d  b e  f l l l e d  w l t h  d l l u E e d  s e a  n a t € r .

As prevlouely rnent loned, a bracklsh waEer syscem can remaln closed for

6 to 8 hr.  wlthout reachlng dangerous pol lut lon levels.  In Che evenlnge

when the tuna vessels reEurn to porE, baltwel ls should agaln be dl luEed

to 502 S.W. Thls would necessltaEe an adequate waE€r supply to che

docksr buE the waEer plpe lnsEal lar lon would prorre a prof lEable lnvesc-

nent for Che sklpJack Euna lndustry.

SUMI'fARY

(1) Some osmoregulaEory processes of the Hawailan anchovy

(Stolephorus purpureus, Fowler) were exanlned under conErolled labora-

tory condlclons. Nehu were exposed to f lve sea naEer dl luElons (07.,

2O7", 3O7", 4O%, and 60% S.t{ .)  and the var lables; nortal lEyp body waEer,

and serrum salEs were Ehen analyzed Eo provlde indlces of tolerance

and regu laEory  ab l l lEy .

(2 )  Nehu su f fe r  a  e lgn l f l can t  loss  o f  body  waEer  as  a  resu lE  o f  ln -

Jury lncurred durlng capture anct t ransport  (Appendtx I) .  Body dehydra_

clon cont lnues for a fow hours after lnEroducElon to laboratory holdtng

tanks (Lo0% s.w.),  fol lowed by a recovery. R€-esEabl lshment of osmoElc

balance usual ly requlres six to Een days"

(3) Uortal l ty data indlcace EhaE Ehe anchovy ls sl lghEly euryhal lne.

Although lntoleranE and slighEly Eolerant of 07 and 207. s.u. respec-

tlvelyr nehu subJecEed Eo 3W.2 407. and 60Z S.t{. exhlbtted sunrlval
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raEos equa l  Eo or  h lgher  than the  cont ro l  f l sh  (1ooz .  s . !1 . ) .

(4) rno body water and s€nrm salt  data (chlor ldo and osmoglc pres-

sure) revealed a poslt lvo correlaElon becween nehu tolerance and

osmoregulaEory abl l lEy tn che varlous sea waEer dl lut lons. The anchovy

suffered a rapld and non-recoverlng lncrease of body waEer and loss

of senrm salEs ln freshwaE€rr 2O% and 307. S.W, also lnduced slgnl f t -

cant changes ln body water and lnternal f lu ld concentraElon, wlth a

parElal recovery occurrlng ln ZOT. S.ll, and a nearly conpleEe recovery

ln 307. S. l{ .

(5) t t re processes possibly responslble for the ' rosmotlc lmbalanc€rl

and rrrecoverytt  phases were dlscussed.

(6 )  Resu lcs  f rom Ehe present  lnvesElga t lon  lnd lcaEe EhaE nohu sur -

v lva l  aboard  tuna v€ase ls  courd  bo  tncreased wtEhr  ( I )  Ehe daverop-

nenE of balE handltng rechniques less lnJurlous to the anlnalp and (2)

Ehe use of bracklsh waEer (5oz s.w.) rn the batEwelrs whenever pos_

s  I  b l e .


