UNITED STATES GOVERNMENT FISH AND WILDLIFE SERVICE

Memorandum

TG All interested parties DATE:  Cct ober 23, 1995

FROM J. Scott Foott
CA-W FHC, Anderson, CA

SUBJECT: Prelimnary results of Spring 1995 Klamath R chinook
snolt study (95-FP-01), Iron Gate Hatchery June rel ease

group,

Summary: The Spring 1995 rel ease group experienced a high
incidence of severe infection fromthe intestinal parasite,
Ceratomyxa shasta. Their energy reserves were low at the tinme of
rel ease and decline markedly post-release. |t appears that 3
di stinct outm grant types were collected during the study; 1) rapid
outmgrants with advanced snolt characteristics, 2) weak and sick
fish swept downstream 3) fish residing in cool water refugia and
later outmgrating. Chinook captured at the |owest site (Big Bar
81 rkm tended to be in poor condition conpared with fish captured

bel ow cool water refugia (especially Red Cap creek). Fi ve weeks
post-rel ease, a pulse of relatively healthy snolts were collected
at the Big Bar trap. In ny opinion, a significant portion of the

release group did not survive outmgration due to C shasta
i nfection.

RESULTS

The CA-NV Fish Health Center, in cooperation with Klamath R FWO

Coastal Calif. PMD Iron Gate State Fish Hatchery (I&), and Mel

WIllis (CDFG, conducted a health and physiol ogy nonitoring program
on juvenile chinook released from IGH in m d-June 1995, The
Novenmber 1995 yearling release will nonitored and a final report is
schedul ed for conpletion by April 1996. Bel ow are nmjor findings:

Water Conditions- Fish went from11'C at 1G4 to 18-22*c in the
| ower Klamath R during July. Both Red Cap (85 rkm and Indian
(172 rkm) creeks were cool er than the mainstem and TGH snolts were
coll ected below their nouths- Percent saturation, dissolved oxygen,
total dissolved solids and pH were within normal ranges for
sal nonids and remai ned relatively constant at all river collection
sites. A dissolved oxygen neasurenent of 3.9 ppmwas obtained in
the |lower raceways at |1GH prior to rel ease. This | ow val ue
indicates insufficient flow for the biomass within the rearing



units. Ri ver flow (as neasured at Orl eans) declined by
approximately 50 % fromthe 2nd to the 5th week post-rel ease.

Physiological Data
Liver Glycogen - Total |iver polysaccharide (glycogen) in pre-
rel ease IGH fish appeared to be low for fed hatchery fish

(IGH nean = 2.68 ng/ 100ny |iver conpared with 8.95 mg/ 100 ny
l'iver observed in Col eman National Fish Hatchery chinook fed

Biodiet at 4 % BWday). dycogen |evels dropped 64 -

72 %

within 2 weeks after release and continued to decline post-
release. Qdycogen levels were also low in the 21 June natural
chinook sanple. Wile variable, the capture-stress response of
plasma gl ucose elevation was retarded as the liver glycogen
reserves were depleted. An TGH chinook sanple collected 5
weeks post-release had liver glycogen and stress-glucose
level s significantly higher than the previous 2 weekly

col l ection groups.

Hepatosomatic Index (HSI)- The weight ofthe |iver tended to
increased during the outmgration period. The cause of this

increase IS wunclear as no abnormality was observed

hi stol ogi cal sections of the liver, body weights did not

change significantly (condition factor relatively constant

outmgrants) ahd glycogen levels declined. One possibility
Is that the hepatocytes take up water as glycogen is depleted.

Visceral fat and plasma triglyceride (TRI G- Pre-release
visceral fat ratings were relatively Low for fed hatchery fish
(all were #1 in a 0,1,2 3 systen). Vi sceral fat declined
steadily in outmgrant IGH fish and was absent from natural
chinook sanpled 21 June. Chinook captured below Red Cap creek
mai ntai ned visceral. fat at a higher rate than fish captured
downriver at Big Bar. Girculating lipid stores (plasm
triglyceride) rapidly declined after release. Wthin weeks
post-release, TRIG fell 61 -77 % and by the 3rd week a
majority of the fish had levels below the detection limts of
the assay. Al down-river |GH chinook had TR G | evel s bel ow

the lowest 25 i value seen in the pre-rel ease sanpl e-

majority of 1GH chinook sanpled post-release had food in their
@ tract with the exception of noribund chinook suffering from

severe C Shasta infection.

Fish size- A large size variation was seen in the IGH rel ease
group (nean = 75.1 mm range = 41-85 mm Fork |ength), however,

only chinook > 85 mmF.L. were captured in the river. |t

not clear what happened to the smaller fish, however, there
were no health problenms specifically identified with the
smaller fish. There was no statistically significant



difference in fish size anong the outm grant sanple groups.
As nentioned above, the condition factor ( wt/length?) of the
outmagrants was greater than the |1GH sanple group and
rel atively constant throughout the study period. The one
exception being the IGH fish captured during the 5th week
post-rel ease at Big Bar who had simlar condition factors as
the pre-rel ease sanple. Natural chinook collected on 21June
had very low condition factors. It not clear why the
outmgrants maintained their body weight while depleting their
energy stores. Perhaps lipid and protein. loss in the tissues
was replaced by water.

Smolt development Three 24-hr Sal twater Challenges (SW were
conducted with marked I GH fish (1 pre-release, 2 at Rig Bar).
Wiile there was good survival at 1GH only 33 % of the
surviving chinook (nean FL = 83.9 mm) were maintaining' nornal
plasma sodium | evels. Although |arger (mean FL= 94 nm), there
was poor survival (28 % &6 % and sodium regulation (40 % &
0% of survivors maintained normal sodium levels) in |ICH
chi nook chall enged at Big Bar 3 and 4 weeks post-release. The
hi ghest gill sodi um potassi um Adehosi ne Triphosphatase (Na-K-
ATPase) activities were detected in the |ead. outmgrant groups
captured 2 weeks post-release, The next highest ATPase val ues
were Eromthe natural chinook followed by 1GH fish collected
prior to their release. |GH chinook captured 3-5 weeks post-
rel ease had simlar | ow Na-K-ATPase |evels. Na-K-ATPase is an
ion transport enzyne system essential for SW adaptation.

Plasma total protein and protein electrophoresis- Plasna total
protein levels dropped after release and by 3 weeks post-
release all IGH outmgrants had total protein |evels below the
lowest 25 % wvalue seen in the hatchery sanple.
El ect xophoresis data on the individual plasnma protein
fractions is still Dbeing ahalyzed, however, C shasta -infected
chi nook | ost both significant quantity and specific plasma
protein fractions.

Leukocrit and hematocrit- Due to high variance, there were no
statistically significant differences anpbng the |eukocrit
val ues of the sanple groups (lct = % packed white blood cell).
The stage of C. shasta infection seemed to influence |eukocrit.
The nean Lct tended to increase in fish collected 2-3 weeks
post-release (early infections) and be the |owest in noribund
fish sanpled during the 4th week. Hematocrit (Hct = % packed
erythrocyte) was significantly higher in pre-release sanples
than outm grants. Severe C.shasta infection resulted in
anem a.



DISEASE

Ceratomyxa shasta- This nyxozoan parasite is endemic to the
Klamath river but has not been detected in fish at & (1992-
1995 surveys). In 1992-1994, only a low incidence of C
shasta infection was seen in outmgrant chinook. By 2 weeks
post-rel ease, a 33% incidence rate had occurred in the 1995
outmgrants of which half of the infections were judged severe
(attached graph CS#2 = severe infection, CS#l= parasite
present with only noderate | esions). Bot h i nci dence and
severity of infection tended to increase with tine post-
rel ease, however, fish captured below the nouth of Red Cap
creek were affected to a much |esser degree than other
capture groups, Wth the exception of the relatively healthy
2nd (lead) and 5th week capture groups, nost of tbhe
outmgrants captured at the Big Bar trap were quite sick from
C  shasta infection and may have been swept downriver
("floating dead").The nortality nunbers at the Big Bar trap
correspond well with the severity of C shasta infection, The
parasite caused erosion of the intestinal epitheliumwth

contact with the infectious stage between the hatchery (305

rkm and Indian creek (172 rkn). The natural chinook
collected on 21 June had a 21 % incidence of infection with
many fish quite sick from the parasite. It appears that

infectious stage of C shasta was quite prevalent this
spring and severely inpacted the smolt popul ati on.

Other parasites- Metacercaria (presunptively Nanophyetus
salmincola) were detected in IGH outnmigrants by 2 weeks post-
release. Both the incidence and severity of infection were
considered mld in conparison to the Trinity R ver. Unlike
Trinity R snolts, netacercaria were often observed in gill
tissue rather than the kidney of the I1GH outm grants. Three
| GH out m grants had | anprey wounds. An i nmat ure nyxozoan
parasite, distinct fromC shasta, was conmonly seen in the
kidneys of outmgrant fish (but not at TGH) and caused
inflammation of the glonmerulus. There was a high incidence of
pancreatic and adi pose tissue inflammation. This inflammtory
response was not always seen with C shasta (13 % of |GH
sanple had this type of |esion) and appears to be independent
of the parasite. It is not <clear what caused the
pancreatitis. Histological sanples from the 1993 and 1994
Klamath R studies did not denonstrate pancreatitis and only
show a noderate incidence of inflammtion of the adipose
tissue.

Reni bact eri um sal noni narum (RS)- An ELI SA procedure was used
to test kidney tissue for Rs antigen. RS is the causative
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agentof Bacterial Kidney Disease (BKD). Wile only 3 § were
considered to have active infections, the pre-rel ease group
had statistically higher levels of RS antigen than 6 of 9
down-river sanple groups. The incidence of antigen (4 fish
ranged from 13 - 50 % in the out&grants and 42% in the
naturals, however, the antigen concentrations were low. It
appears that BKD was not a major health concern for this
rel ease group.
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