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PALLID STURGEON
RESEARCH AND RECOVERY
EFFORTS IN THE UPPER
MISSOURI RIVER , MT
In 20 03, a total of 40 pallid
sturgeon were captured (8 adults
(comprised of 5 recaptures and 3
new fish); 29 juvenile-1997 year
class and 3 juvenile-2001 year
class) .
We attempted on-site sp awning in
June again (3 rd year) and captured
only 4 male p allids for on-site
propagation. No female pallids
were netted, therefore, we ended up
only sending sperm from 3 males
for cryopreservation at Garrison
Dam N ational Fish Hatchery
(GD NF H).
There we re not any juve nile pallid
sturgeon stockings above Fort Peck
this year because of Mo ntana Fish,
Wildlife, and Parks (MT FW P)
restrictions as it relates to sturgeon
iridovirus concerns for the upper
Missouri River, M T.
The 7 th year of pallid sturgeon
baseline abundance survey was
completed. The purp ose of the
survey is to monitor changes in the

pallid population using a
standardized app roach so
comparisons can be made for
evaluating treatments directed at
improving the pallid sturgeon
pop ulation. T he sam pling area is
the same 16 miles of river where I
believe most of the adult pallids
live. Our effort consists of drifting
50, 2" trammel nets in a prescribed
manner at randomly selected sites
during late September. This effort
in 2003 captured a total of 6 pallids
(1 juvenile-01 year class, 4
juven ile-97 year class, and 1 wild
adu lt). This was an increase from
previous years.
The main interest of the pallid work
in the study area has been directed
at an evaluation of the release of
~750 juvenile pa llids, now 6 yearsold (‘9 7 year class). We are trying
to answer the following questions;
W hat habitat conditions do they
prefer, are they surviving and are
they in a healthy condition? What
are the best strategies for stocking
pallids in the study area.? Are they
surviving at an acceptable rate?
Since 1999 (1 yr after release) we
samp led 57 different pallid
sturgeon from the ‘97 year class.
Intuitively, I would say, yes, the ‘97
year class have good survival in
RP MA #1 .
We hope to do a Peterson
mark/recapture type estimate next
year. We will attempt to capture
30+ pallid sturgeon from the 97
year class and call it a reco very run.
Using 2003 as a m arking run
(N=29) and using PIT tags for
“mark s” we should be ab le to get a
rough abundance estimate.
Are the pallid sturgeon from the ‘97
year class exhibiting good
condition and growth? The pallids

grew an average of 1.3 inches over
the year. Although growth of the
hatchery pallids in the wild appear
to be slow, on occasion we do
catch a nice one. The Mo ntana
State University team sampled one
‘97 year class fish that was 3 .32 lb .
This was a 1998 radio fish and was
0.84 lb a t the time of release
(8/18/98); therefore it grew
app roxim ately 0.5 0 lbs/yr.
Stocking strategies in the upper
Missouri River continue to be
evalua ted. We released the ‘97
year class at three sites to evaluate
what location is best for survival.
The upriver sites are represented
by 66% of the recaptures, which
suggests that releasing fish in these
areas has been a successful
strategy. This o bserv ation is
particularly significant considering
the fact that around 70% of our
sampling effort is directed at the
lower area where we have sampled
only 33% of the ‘97 year class.
We are continuing our evaluation
of our tagging system. We have
been witnessing a higher than
normal rate of tagging loss for PIT
tags. Following is a summary of
tag loss b y year:
C 1998 screened 3 and all had PITs
C 1999 screened 3 and all had PITs
C 2000 screened 4 and 3 had PITs
C 2001 screened 9 and 4 had PITs
C 2002 screened 9 and 4 had PITs
C 2003 screened 27and 19 had
PITs
The elastomere tags are all holding
good but tag visibility is starting to
get compromised by thickening
skin tissue.
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This is year-2 since we released the
‘01 year class. Its still to early to tell
what survival rate is but we have
observed some severe pectoral fin
deformities. Of the 3 ‘01 year class
recaptures sampled this year, two had
severe pectoral fin curl while the third
app eared to have mino r defo rmity.
Matt Toner with B ozem an Fish
Technolo gy Center (whe re the fish
were reared) reported that this batch
had rated 14.4% very good; 43.7%
good; 29.8% moderate; 10.6% poor
and 1.5% worse case condition when
released. Matt believes the pectoral
deformities are caused by micronutrient d eficiencies of the facility
water supply.
Several state species of special
concern (SSC) were samp led in the
study area this year. Totals of 230
sicklefin chub and 143 sturgeon chub
were captured while trawling.
Included in this total are, 20+
sturgeon chub that were samp led in
the Coal Banks area; a first-time
recording for this species at this
upriver location. Other SSC sampled
this year were paddlefish (~50),
sauger (~2000), and blue sucker
(~30). Only 2 age-0 shovelnose were
sampled in our 135 trawl tows.
Bill Gardner
Montana Fish, W ildlife and Parks
PO Box 938
Lewistown, MT 59457
(406) 538-4658 x 225
fwplew@tein.net

HAB ITAT USE, MOVEM ENTS,
GROWTH AND FOOD HABITS
OF HATCHERY- REARED
JUVENILE PALLID STURGEON
AND INDIGENO US JUVENILE
SHOVELN OSE STURGEON
In 19 98, 7 36 hatchery-reared juvenile
pallid sturgeon (HRJPS) were stocked
into the Missouri River above Fort
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Pec k Reservo ir (Recovery Prio rity
Area 1 of the Pallid Sturgeon
Recovery Plan). Evaluation of
these H RJP S is necessary to
determine their performance in a
natural lotic environm ent. Stocking
pallid sturgeon that cannot adap t to
their natural lotic environment
would be an inefficient way to
recover the species. Therefore, we
decided to compare the habitat use,
movements, growth, and food
habits of 1997 year class HRJPS
and indigenous juvenile shovelnose
sturgeon (JSNS ) in Recovery
Priority Area 1. Although similar
in many aspects, pallid and
shovelnose sturgeon are two
distinct sp ecies, and differences in
ecology sho uld exist. Therefore, a
large amount of resource overlap
between the two species may
indicate limiting habitat for H RJP S.
Alternatively, obse rved differences
in habitat use, movements, and food
habits may help define the needs of
HRJPS relative to JSNS.
In the summer of 2003, we
implanted radio transmitters in 10
HR JPS from the 19 97 year class
and 13 JSNS. Abiotic habitat
variables measured at eac h fish
location included temperature,
veloc ity, substrate, macrohabitat,
and presence of islands and alluvial
bars within 350 m. Cross section
profiles were reco rded at each fish
location by driving the boat from
one riverbank to the other along a
transect. Longitudinal profiles
were also recorded while driving
the bo at from 50 m dow nstream to
50 m upstream o f each fish
location. Depth was recorded in 5
m increme nts in all profiles. These
data were useful in determining
maximum dep th, relative depth, and
distance to thalweg o f each fish
location. In addition, diet
information was ob tained from all
captured HR JPS and JS NS using a
gastric lavage.

January 2004

Pallid Sturgeon Recovery
Team M embers
Steve Krentz (Team Leader)
U.S. Fish and Wildlife Service
Bism arck, N orth D akota
Jan Dean
U.S. Fish and Wildlife Service
Natchitoches, Louisiana
Aaron Delonay
USGS/BRD
Columbia, M issouri
Bill Gardner
Montana Fish, W ildlife and Parks
Lewistown, Montana
Dave Herzog
Missouri Dept. of Conservation
Jackson, Missouri
George Jordan
U.S. Fish and Wildlife Service
Billings, Mo ntana
Bernie Kuhajda
University of Alabama
Tuscaloosa, Alabama
Doug Latka
U.S. Army Corp s of Engineers
Omaha, N ebraska
James Milligan
U.S. Fish and Wildlife Service
Columbia, M issouri
Bobby R eed
Louisiana D ept. of Wildlife and
Fisheries
Lake Charles, Louisiana
Pallid Sturgeon Recovery
Workgroup Chairpersons
Up per B asin Ken M cDona ld
Midd le Basin Joanne Grady
Lower Ba sin Karen Kilpatrick

3

Nine radio-tagged HRJPS and 12
JSN S were relocated . Differences in
use of macrohabitat between the two
species were observed in June and
July, however, more similarities were
apparent in August. Relative depth of
HR JPS increased from June-Augu st
in cross section profiles, but was
similar in longitudinal pro files.
Relative depth data for JSNS have not
been analyzed.
Diet information was obtained from
16 H RJP S (2 from the 2001 year class
and 14 from the 199 7 year class) and
64 J SN S. Stomach contents were
obtained from eight of the HRJP S (1
from the 2001 year class and 7 from
the 1997 year class). Fish made up
82% of the we t weight of HR JPS .
Other diet items found in HRJPS
stomachs included Chironomidae,
Ephemerop tera, Trichoptera, detritus,
and plant material. Diet data for
JSNS have not been analyzed,
however, no fish were found in the
diet.
Christo pher S. Guy
Assistant Unit Leader
Affiliate Associate Professor
Montana State University
Bozeman, MT 59717
(406)994-3491
cguy@montana.edu
Richard W. Dykstra
Mo ntana Cooperative Fishery
Rese arch U nit
Montana State University
Bozeman, MT 59717
(406)994-3491
Bill Gardner
Montana Fish, W ildlife and Parks
PO Box 938
Lewistown, MT 59457
(406) 538-4658 x225
fwplew@tein.net
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LOW ER MISSOURI AND
YELLOW STONE RIVERS
PAL LID STURGEON STUDY
The M ontana Department of Fish,
Wildlife & Parks (M TF W P) P allid
Sturgeon Study crew, the Fort Peck
Flow Modification Project crew
(Pat Braaten, Dave Fuller, Nate
McClenning, W illie Waller), and
the U. S. Fish and Wildlife Service
(USFW S) combined efforts during
the last two weeks of April and the
first two weeks of May to capture
adult pallid sturgeon for hatchery
broodfish. All sampling was
completed within a few river miles
of the Fairview Bridge on the
Yellowstone River, and the
confluence of the Missouri and
Yellowstone rivers. Collectively we
captured 49 pallid sturgeon,
consisting of 42 different
individuals. The recapture rate of
previously marked pallid sturgeon
was very high; only 7 of 42 fish
were unmarked (83% recapture
rate). This is similar to the 81%
recapture rate observed during
2002, and m uch higher than the
50% recapture rate observed during
several years p revious to 2002 in
these netting efforts. Catch-perunit-effort of pallid sturgeon from
MT FW P’s netting efforts was one
pallid captured per 57.8 minutes
drift time, or one pallid captured
per 7 .2 net d rifts.
During the 2003 broodstock
collection efforts, the P allid
Sturgeon Study crew captured 16
different wild pallid sturgeon in
983 minutes of drifting 124 6”x10”
trammel nets, resulting in a CPUE
of 0.9766 wild pallid sturgeon per
drift hou r or 0.129 0 per net drift.
During the 2003 field season, we
captured an additiona l three wild
pallid sturgeon in 3,774 minutes of
drifting 100 75 foot and 365 150
foot trammel nets, resulting in a
CP UE of 0.0477 wild pa llid
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sturgeon per drift hour or 0.0065
per net drift. Three of the 18 wild
pallid sturgeon captured were
unmarked fish. The abundance of
wild pallid sturgeon in RPMA #2
during 2003 was estimated using
all available catch records from the
Pallid Sturgeon Study crew, the
Fort Peck Flow Modification
Project crew, and the USFW S. It
was estim ated that 151 wild pallid
sturgeon remained in RPMA #2
during 2003. Upper and lower
95% confidence limits were 236
and 89, respectively. With no
natural recruitm ent occurring, wild
pallid sturgeon in RP MA #2 will
be ex tirpated during 201 8 if
abundances continue to decline at
rates similar to those observed
during 1991 – 2003.
Western Area Power
Administration provided additional
funding during 2003 so that we
could better evaluate hatchery
reared pallid sturgeon (HRPS)
stocked into RP MA #2 . We
completed another year of
standardized sampling in hopes of
testing fish community responses
to Fort Peck Spillway releases, but
no releases o ccurred.
Consequently, the majority of our
fieldwork during 2003 was focused
on sampling and evaluating HRPS
stocked into RPM A #2. During
the 20 03 field season, the Pallid
Sturgeon Study crew sampled 26
HR PS in 3,733 minutes of drifting
100 75 foot and 361 150 foot
6”x1” and 6”x¾” mesh trammel
nets, resulting in a CPUE of
0.44179 per drift hour or 0.0564
per net drift. We also sampled
four HRPS with 201 setlines
(42,233.55 ho ok hours), resulting
in a CPUE of 0.0199 per setline or
7.1x10-5 per hook hour. Twentyseven HRPS sampled during 2003
were 2001 p rogeny stocked during
2002, one was a 20 02 progeny
stocked d uring 200 3, one wa s a
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1998 progeny stocked during 2000,
and one was a 1999 progeny stocked
during 2000. Five of 19 HRPS
appeared to have shed their P IT tags,
resulting in a 26.32% shedding ra te.
An angler near the Big Mudd y swirl
hole reported one additional HRPS
capture.

agree d to track the tagged sauger.
The information collected during
this study will provide a b asic
understand ing of sauger hab itat use
in this reach of the Missouri River,
and will provide additional data to
evaluate the Fort Peck Dam flow
mod ifications.

Bill Gardner reported that his crew
was having success angling for HRPS
and he encouraged us to give it a try,
so we spent 13.08 hours angling for
HRPS during 2003. While no HRPS
were sampled, we managed to capture
many other species, including some
shovelnose sturgeon. I plan on
comparing catch rates between
angling and other methods once we
have more angling hours logged.
Angling should be a useful technique
for sampling in backeddies, snagfilled areas, and other sections of the
river that cannot be effectively
sampled with trammel nets.

Office time d uring 2003 was spent:
(1) entering data collected during
2003; (2) analyzing data from
HRPS sampled during 2003; (3)
estimating survival of 1997 and
199 9 progeny HR PS stocke d into
RPMA #2; (4) calculating
population abundance estimates for
wild pallid sturgeon in RPMA #2
during 2002-2003; (5) forecasting
pop ulation a bund ances of HRP S in
RPMA #2; (6) provid ing comments
on the ‘Stocking Plan Ad dendum ’;
(7) completing the AFS Peer
Review questionnaire; and (8)
completing various administrative
duties. Draft reports have been
written for items 2, 3, and 4, and
they are currently being revised .
Electronic copies will be available
when revision s are final.

Matt Baxter and crew assisted with
the tagging of HRPS spawned at
Miles City fish hatchery. Hatcheryreared pallid sturgeon spawned at the
Miles City fish hatchery were tagged
on A ugust 5 th and stocked later that
week, while HRPS spa wned at Gavins
Point National Fish Hatchery were
stocked on August 28th. Stockings of
both batches, which consisted of
4,124 individuals, occurred at Intake,
Fairview, Culbertson, and Wolf Po int.
MT FWP received cost-share funds
from the Billings Chapter of Montana
Walleyes U nlimited to purchase radio
telemetry tags to be used in a
Missouri River sauger telemetry
study. We began radio transmitter
implantation in September of 2002
and implanted two additional sauger
during 2003. It has been difficult to
capture sauger large eno ugh to
accommodate the transmitters, but we
will continue our efforts until all 32
tags are implanted. The Fort Peck
Flow Modification Project crew has

With little hope of spillway releases
occurring in the near future, we are
planning on abandoning our
standardized sampling efforts
designed to test fish co mmunity
respo nses to spillway re leases.
During the 2004 field season, we
will focus on adult collection
efforts and evaluation of HRPS
stocked in R PM A #2 . With
Western Area Power
Administration and the Bureau of
Reclamation committing additional
funding to the Pallid Sturgeon
Study crew, we are looking to
implement a spatially
comprehensive trammel netting,
trawling, and setline effort to
evalua te HR PS in RP MA #2 . A
spatially comprehensive sampling
effort has b een d ifficult to employ
in the past due to a lack of
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personn el and river access issues,
but such an effort will allow us to
estimate grow th rates, we ightlength relationships, mov ements,
and most impo rtantly, survival
ra te s of H RPS stocked in RPMA
#2. We also plan to implant 70
HRP S with radio transmitters and
release 35 near Sidney, MT and 35
at the Fairview Bridge on the
Yellowstone River. We will track
these fish for the life of their
transmitter batteries (1-3 mo nths)
in hopes of answering some
questions regarding HRPS
movements immediately after
stocking in the Yellowstone River.
Kevin Kap uscinski
Montana Fish, W ildlife and Parks
Fort Peck Fisheries Office
Box 165
Fort Peck, MT 59223
(406)526-3471
2mfwpfp@nemontel.net
Matt Baxter
Montana Fish, W ildlife and Parks
Fort Peck Fisheries Office
Box 165
Fort Peck, MT 59223
(406)526-3471
2mfwpfp@ nemontel.net

FORT PECK FLOW
MODIFICATION
BIOLOGICAL DATA
COLLECTION PLAN
The Fort Peck Flow Modification
Biological Data Collection Plan
(hereafter the Data Collection
Plan) is a multi-year monitoring
project designed to evaluate the
influence of proposed flow and
water temperature modifications
from Fort Peck Dam on physical
habitat elements and biological
response of pallid sturgeon
Sca phirhynchus albus and other
native fishes. The Data Collection
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Plan for 20 03 w as comprised of six
main monitoring components: 1)
measuring water temperature and
turbidity at several locations
downstream from Fort Peck Dam, 2)
exam ining movements by pallid
sturgeon that inhabit areas
immediately downstream from Fort
Peck D am, 3) examining flow- and
temperature-related movements of
paddlefish Polyodon sp athu la, blue
suckers Cycleptus elongatus, and
shovelnose sturgeon Sca phirhynchus
platorynchus, 4) quantifying larval
fish distribution and abundance, 5)
sampling for young-of-year (YOY)
sturgeon, and 6) conducting a larval
sturgeon drift study. The Data
Collection Plan is supported by the U.
S Army Corps of Engineers, and was
initiated in 2001. Thus, the 2003
field season represents the third year
of data collection activities. Similar
to 2001 and 2002, spillway releases
from Fort Peck Da m did not occur
during 2003 due to insufficient
precipitation and lo w water levels in
the reservoir.
For Monitoring Component 1, water
temperature was monitored between
April and October at 18 locations
during 20 03 using co ntinuousrecording (1-hr intervals) water
temperature loggers. Turbidity was
monitored at three locations in the
Missouri River (Fraz er Rap ids,
Poplar, Nohly) and one location in the
lower Yellowstone River using
continuous-recording (1-hr intervals)
turbidity loggers. Water temperature
and turbidity were also monitored at
2-3 d ay interva ls conc urrent with
larval fish sampling (see below).
For M onitoring Component 2, one
adult pallid sturgeon was sample d in
the Fort Peck Dam tailrace in midNo vember 2 003 using a gill net. This
occurren ce represe nts the first
doc umented inciden ce of p allid
sturgeon in the tailrace during the last
few years. The pallid sturgeon was
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surgically implanted with a
combined acoustic/radio transmitter
(CART tag), and will be tracked
during the next few years.
Activities for Monitoring
Component 3 during 2003 included
implanting blue suckers, shovelnose
sturgeon, and paddlefish with
CART tags during September 2003,
and relocating fish implanted with
CART tags during previous years
(i.e., 2001, 2002). In September
2003, a total of 20 sho velnose
sturgeon, 19 blue suckers, and 1
paddlefish sampled in the Missouri
River between Fort Peck Da m and
the Yellowstone River confluence
were implanted with CART tags.
The three species were relocated in
the Missouri River from Fort Peck
Dam to near the headwaters of
Lake Sakakawea (35 0 km) and in
the lower Yellowstone River (113
km). Relocations were obtained at
weekly intervals from Ap ril through
July 20 03, and at b i-weekly
intervals from August through
October 2003. A dult pa llid
sturgeon implanted by the U. S.
Fish and Wildlife Service were also
relocated during the tracking
intervals as part of this study
compo nent. Between April and
October, a total of 9,360 km of
river were tracked by boat in the
Missouri River and lower
Yellowstone River. Tracking
efforts resulted in 794 relocations
of shovelnose sturgeon, 557
relocations of blue suckers, 289
relocations of paddlefish, and 173
relocations of pallid sturgeon.
Flights were also conducted during
Sep tember and October to relo cate
fish in areas not trac ked by bo at.
Flights resulted in two relocations
of blue suckers and four relocations
of shovelnose sturgeon upstream
from Intake Diversion Dam. In
addition, three paddlefish and one
pallid sturgeon (at-large for more
than one year) were relocated in the
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head waters of Lake Sakakawea.
Six continuous-recording telemetry
ground stations were also deployed
throughout the M issouri R iver to
record upstream and downstream
movement events of fish. Four
individuals of each species were
selected for the internet-based and
newspaper-based A dopt-A-Fish
Pro gram. This p rogra m is
adm inistered by Walleyes
Unlimited and the Billings
Gazette, and provides the
opportunity for classrooms
throughout the country to adop t a
fish, name a fish, follow weekly
movements via the internet, and
learn about fish in the Missouri
River.
For Monitoring Component 4,
larval fish were sampled during 21
individual sam pling events
between late May and early
August. A total of 2,052 larval
fish samples were obtained from
four sites in the Missouri River
downstream from Fort Peck Dam
(below Fort Peck Dam, spillway
channel, Wolf Point, Nohly), and
one site in the Milk River and
Yellowstone River.
For Monitoring Component 5,
benthic trawling was conducted
during Aug ust and September to
sample for YOY sturgeon.
Trawling was co nduc ted primarily
in the lower 60 km of the Missouri
River upstream from the
headwaters of Lake Sakakawea,
and to a lesser extent in the lower
4 km of the Yellowstone River.
Trawling resulted in the collection
of 137 Y OY sturgeon, and based
on initial observations, a few of
these ind ividuals exhibit pallid
sturgeon cha racteristics. These
individuals will be more close ly
examined in the near future.
A multi-year comprehensive study
of larval sturgeon drift behavior
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and drift dynamics as directed under
Monitoring Component 6 was
initiated in late June 2003 . The
overall goal of this study is to obtain
an understanding of larval sturgeon
(shovelnose and pallids) drift
behavior and d rift dynam ics related to
hydraulic conditions in the Missouri
River. This initial study was
conducted in a natural side channel of
the Missouri River, and had the
following objectives: 1) to examine
the vertical distribution of larval
shovelnose sturgeon in the water
column, 2) to determine drift rates of
larval shovelnose sturgeon, and 3) to
provide initial considerations for
modeling larval sturgeon drift
dynamics in the Missouri River.

piscivorous fishes, 8) evaluating the
effectiveness of the Fort Peck
spillway fish barrier, and 9)
assisting in pallid sturgeon
broodstock collection.

In addition to m onitoring activities,
information on hatchery-raised and
adult pallid sturgeon was also
obtained during 2003. Field activities
resulted in the collection of 25
hatche ry-raised juvenile pallid
sturgeon, and three adult pa llid
sturgeon. Personnel also assisted in
collecting pallid sturgeon broodstock
during the spring.

EVALUATION OF A
GAST RIC LAVAGE METHOD
ON JUVENILE PAL LID
STURGEON

Activities associated with the D ata
Collection P lan will be expa nded in
200 4, and co ntinue through at least
2008 as outlined in a new 5-year
agreement with the U. S. Army Corps
of Engineers. The exp anded D ata
Collection Plan includes: 1)
measuring water temperature and
turbidity, 2) examining sea sonal use
and movem ents of pallid sturgeon in
the Missouri River upstream from the
Yellowstone River confluence, 3)
examining flow- and temperature
related mo vements of shovelnose
sturgeon, paddlefish, and blue
suckers, 4) quantifying larval fish
distribution and abundance, 5)
quantifying the distribution and
abundance of Y OY sturgeon, 6)
examining the drift behavior, drift
rate, and transport of larval sturgeon,
7) quantifying the food habits of

Patrick Braaten
U.S. Geological Survey
Fort Peck Project Office
Fort Peck, MT 59223
(406)526-3253
Patrick_Braaten@usgs.gov
David B. Fuller
Montana Fish, W ildlife and Parks
Fort Peck, MT 59223
(406)526-3471
2mfwpfp@nemontel.net

Due to the endangered status and
the limited know ledge on the early
life history of the pallid sturgeon
Sca phirhynchus albus, a non-lethal
method for investigating food
habits was tested for safety and
efficiency on age-1 pallid sturgeon.
Pallid sturgeon were fed a mixture
of prey items including earthworms
Lum briscus terrrestris, red worms
Allolobo rpha calliginosa, meal
worms Tenebrio molitor, and wax
worms Ga lleria m ellonella. Two
test groups were gastric lavaged
and one group was not lavaged but
held as a control (N = 30 in each
group). Over a 60 d test period, no
mortality was observed. No
significant differences were
detected in the lengths and relative
condition b etween the gastric
lavaged groups and the control
group over the 6 0 d test perio d.
The efficiency of the lavage
procedure also was evaluated on
juvenile pallid sturgeon (N = 29 ).
A propo rtion of food items were
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recovered from 100 % of the
sturgeon with foo d items in their
stomach. The average recovery
rate for all food items combined by
number and by weight was 74.9%
and 73.7 % respectively.
Introduction
The pallid sturgeon
Sca phirhynchus albus was listed
as a federally endangered species
in 1990 (Drye r and Sand vol 1993 ).
The early life histo ry of the p allid
sturgeon is not co mpletely
unde rstood, at least partially
because little to no recruitment has
occurred on the Missouri River
above G avins Point Dam for more
than 40 years, which coincides
with the closure of Missouri River
dams (Keenlyne and Jenkins
1993). Currently there is no
information available on the food
habits of juvenile pallid sturgeon
Mo st studies on food habits have
involved sacrificing large numbers
of fish. Examination of food
contents from the stomach of
carcasses has been conducted for
pallid sturgeon and shovelnose
sturgeon S. platorynchus (Carlson
et al. 1985); Atlantic sturgeon
Acipenser oxyrinchus (Johnson et
al. 1997); lake sturgeon A.
fulvescens (Cho udhury et al.
1996); G ulf sturgeon A. o. desotoi
(Mason and Clugston 1993); and
white sturgeon A. transmontanus
(Sprague et al. 1993). Given the
endangered status of most sturgeon
species, a safe method of studying
food habits is needed.
Gastric lavage, or stomach
flushing, is an effective and
efficient method used to safely
remove food items without
sacrificing the fish (Meehan and
Miller 1978). Gastric lavage
involves inserting a tube down the
esophagus into the stomach where
water is flushed to induce
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regurgitation. Gastric lavage has
been used in food habit studies of
various sturgeon species with varying
success and differential m ortality
rates. W hile performing gastric
lavage on juvenile white sturgeon,
Sprague et al. (1993) found that water
injected at too high pressure could
rupture the swim bladde r and result in
death. Brosse et al. (2002) evaluated
gastric lav age m ethod s on ad ult
Siberian sturgeon A. baeri with fork
lengths (FL) of 780 – 1050 m m and
recovered food items with no
mortality, but found a significant
difference in weight change between
the lavaged and the control sets of
sturgeon after 60 d (P = 0.0 08).
Haley (19 98) found no mortality
while using gastric lavage techniques
on shortnose sturgeon A.
brevirostrum (mean FL, 732 mm;
range 533 - 937 mm) and juvenile
Atlantic sturgeon (mean FL, 718 mm;
range 484 – 1 ,150 mm). Although
there was no mortality, the fish were
anesthetized in tricaine
methanesulfonate (MS-222) allowing
the muscular region of the alimentary
canal to relax. The Pallid Sturgeon
Recovery Team has p rohibited the use
of MS-22 2 on pallid sturgeon due to
detrimental effects, including
mortality (Steve K rentz, P allid
Strugeo n Recovery Team Leader,
persona l communication; U. S. Fish
and Wildlife Service [USFW S],
Bism arck, N D; D ecem ber 2 002 ).
Food items have also been recovered
with ease from the sho velnose
sturgeon with no mortality (Dane A.
Shuman, personal communication;
University of Nebraska-Lincoln,
Schoo l of Natural Resource Sciences,
Lincoln, NE; Novem ber 2002 ). The
objective o f this study was to evaluate
the safety, in terms of mortaility or
growth after being gastric lavaged,
and to evaluate the efficiency o f this
technique to recover food items from
juvenile pallid sturgeon.
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M ethods
The safety and efficiency of the
gastric lavage technique was tested
at the Bozeman Fish Technology
C en ter (U SFW S) in B oz eman, M T
from February to April 2003. The
tests were performed on hatcheryreared, age-1 pallid sturgeon (mean
FL, 408 mm; range 179-515 mm
and mean weight, 215 g; range 80480 g). The pa llid sturgeon were
not fed for a period of 4 d before
being fed a m ixture of different
types of prey including earthworms
Lum briscus terrrestris, red worms
Allolobo rpha calliginosa, meal
worms Tenebrio molitor, and wax
worms Ga lleria m ellonella,. Two
test groups (lavage 1 and lavage 2)
were gastric lavaged and one test
group was kept as a control (N = 30
in each group). The control group
was measured, weighed, fed, and
maintained at similar temperatures
(22°C to 23°C) over the same
period of time as the sturgeon that
were gastric lavaged. Another
group (N = 29; mean FL, 407 mm;
range 179 – 490 mm and mean
weight 219 g; range 135 – 350 g)
was gastric lavaged, then sacrificed
to evaluate food removal efficiency.
A gastic lavage method was
performed that followed the
techniques of Foster (1977) and by
using a pressurized reservoir (Light
et al. 1983; and Brosse et al. 2002)
on juvenile pallid sturgeon. The
advantage of using a pressu rized air
tank is that it provided a continuous
supp ly of water during the gastric
lavage process. The apparatus was
a 5.5-L hand pumped pressurized
garden sprayer tank fitted with a
3.18 mm outside diameter
polyethylene tube. The pulsed
gastric lavage procedure began 30
min after feeding. With the pallid
sturgeon held dorsal side d own at a
45-degree angle, the polyethylene
tube was slowly inserted through
the esopha gus as far as the first
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stoma ch loo p. Water was then
lightly pulsed into the stom ach to
dislodge food items as the tube
was slowly withdrawn from the
stomach and esophagus. After the
stomach filled with water, the
anterior of the sturgeon,
approximately where the stomach
is located, was lightly massa ged to
facilitate regurgitation. The food
items were regurgitated onto a 500

: m-mesh sieve.

This process was
repeated until regurgitation ceased,
assuming the stomach was
emptied. The procedure lasted
approximately 2-3 min for each
fish, during which time the gills
were constantly hosed with fresh
water.
All pallid sturgeon were measured
and weighe d before being gastric
lavage d, at 30 d, and at 60 d.
Differences in mean length were
exam ined b etween the gastric
lavaged and control sturgeon
groups o ver the 30 d and 60 d test
period using a two-way analysis of
variance (ANOVA) with a leastsquares means multiple range test
(SAS 19 88).
Condition indices between the
gastric lavaged and contro l test
groups of sturgeon were compared
using the relative condition factor
(Kn; Anderson and N eumann
199 6). Relative condition facto r is
calculated as Kn = (W /W '), where
W is weight of the individual and
W ' is the length-specific mean
weight pred icted b y a weightlength equation calculated for that
population. Keenlyne and
Evanson (1993) provided a
weight-length regression [log10W =
-6.378 + 3.357 log 10L (r 2 = 0.974)]
for pallid sturgeon. Because of a
significant interaction term in a
two-way ANOVA, differences in
mean Kn b etween groups over the
30-d and 60-d period was
determined using a one-way
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ANOVA with the least-squares means
multiple range test. Examining the
growth and Kn over the test period
will indicate whether the sturgeon
resumed feeding and grew after being
gastric lavaged.
A group of 29 p allid sturgeon was
tested for gastric lavage efficiency.
After a fish was gastric lavaged and
regurgitation was presumed to have
ceased, the food items collected on
the 500 :m-mesh sieve were
identified and weighed. The sturgeon
was then sacrificed to examine
rema ining foo d items in the stom ach.
The remaining food items were also
identified and weighed. Efficiency
was calculated as the percent by
number and weight of food items
recovered from a sturgeon.
Results
Safety of the method
Througho ut the 60 d test period, no
mortality was observ ed in the gastric
lavage d or contro l group s. In all
groups, there was no significant
growth in length after 30 d (P =
0.261). However, the pallid sturgeon
showed a significant inc rease in
length b etween 30 d and 60 d for all
groups (P = 0.00 2). There was no
significant differences between the
control group and the two lavaged
groups at 0 d (lavage 1, P = 0.400;
lavage 2, P = 0.229), at 30 d (lavage
1, P = 0.350 ; lavage 2, P = 0.0958),
or at 60 d (lavage 1, P = 0.585 ; lavage
2, P = 0.095 2).
Mean K n did not significa ntly differ
between the control group and the
two gastric lavaged groups at 0 d
(lavage 1, P = 0.319; lavage 2, P =
0.520), at 30 d (lavage 1, P = 0.8903;
lavage 2, P = 0.500), or at 60 d
(lavage 1, P = 0.123; lavage 2, P =
0.132 ). Throughout the 60 -d test
period, the control group Kn was
nearly intermediate between the two
gastric lavaged gro ups.
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After the 60 d test period, five of
the gastric lavaged sturgeon were
sacrificed to examine the digestive
tract at the Bo zeman Fish Health
Center (USFW S). No damage was
observed through the digestive
tract. Gross examinations of the
swim bladder revealed no water.
However, four of the five sturgeon
had inflated sw im bladde rs. A
histological examination of the
swim bladder tissues was
conducted, but was inconclusive in
determining that any changes were
due to the gastric lavage procedure
(Staton 2 003 ).
Efficiency of the method
Juvenile pallid sturgeon (N = 29)
were tested for food removal
efficiency. Some food items were
recovered in all sturgeon that had
food items in the stomach when the
gastric lavage procedure began
(N=25). Overall, the average food
recovery rate for all food items by
numbers and by weight recovered
was 74.9% and 7 3.7% respectively.
The percent com position by weight
of food items recovered from the
sturgeon were earthworms 86.7%
(N = 11, SE = 0.24 9, Range 0-100),
red worms 82.9% (N = 21, SE =
0.239, Range 0-100), meal worms
49.4% (N = 14 , SE = 0.376 , Range
0-100), and wax worms 75.0% (N =
4, SE = 0.39 1, Range 0-100).
Discussion
Due to the endangered status and
limited knowledge of the ea rly life
history of the pallid sturgeon, the
safety of gastric lavage was
investigated. G astric lava ging is
considered a safe and effective
method for removing food items
from fish stomachs (Meeha n and
Miller 1978; Hyslop 1980; Hartleb
and Moring 1995; Haley 1998;
Bro sse et al. 2002 ). No pallid
sturgeon mortality was observed
over the 60 d test pe riod, similar to
gastric lavage findings on other
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sturgeons (Haley 1998; Brosse et
al. 2002). Haley (1998) attributed
the success and presumed safety of
the technique to using flexible
intramedic tubing and
anesthetizing the sturgeon with
MS-222. The Pallid Sturgeon
Recovery Team has prohibited the
use of MS-222 on pallid sturgeon
so a gastric lavage technique was
tested without anesthesia. The
results of the growth and Kn
analysis o f the juvenile pallid
sturgeon tests indicate that the
gastric lavage procedure did not
cause undue stress and feeding
resum ed so on after hand ling.
Using a pressurized tank with a
constant supply of water and not
anesthetizing the sturgeon has the
advantage of limiting handling
time to 2-3 min per fish compared
to 20 min per fish in the study by
Haley (19 98).
A propo rtion of food items were
recovered from 1 00% of the pallid
sturgeon with foo d items in their
stomach. Food items were
recovered up to 2 h after fish were
fed. Meal worms were recovered
at a much lower rate comp ared to
earthworms, red worms, and wax
worms. Meal worms have a
hardened exoskeleton com pared to
the soft-bodied earthworms, red
worms, and wax worms, which
may explain the variation of
recovery rates. Brosse et al.
(2002) also found variations in the
recovery rate of prey items, where
only 50% of the vermiform prey
and 75% of larger prey, fish and
shrimp, were recovered. Brosse et
al. (2002) also found that the
recovery rate of food items after 2
h or more was much lower,
indicating the technique will most
likely reco ver the most recently
ingested food items. Further
investigations are needed on the
recovery rate of different prey
items in the wild. Without
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knowledge of recovery rates, the
gastric lav age tec hnique may only
provide a qualitative determination of
food habits (Haley 1998).
Extre me caution is advised while
emp loying ga stric lavag e for juvenile
pallid sturgeon, as the small, 3.18 mm
outside diam eter tubing could easily
punc ture the sw im bladde r if
excessive pressure is used to insert
the tube down the esophagus. In
some cases, constriction of the
alimentary canal was experienced
while inserting the tub e and while
injecting water into the stom ach.
Care was taken to reduce the amount
of water injected into the stomach
which allowed time for the sturgeon
to relax and begin regurgitation.
Brosse et al. (2002) inserted a large
diameter tube (12 mm) into the
digestive tract of an adult Siberian
sturgeon, then a smaller diameter tube
(6 mm) within the larger tub e to
prevent puncturing the swim bladder
and allow food items to flush out
while injecting water. Further studies
are needed to determine the
appropriate tube sizes for various
sizes of pallid sturgeon.

the 2001 year class, 94 fish from
the 2002 year class, and 11 fish
from the 20 03 year class.
Experiments on pallid sturgeon
from the 2001 year class were
conducted at the B ozem an Fish
Technology Center (B FT C) wh ile
experiments using the 2002 and
2003 year classes were done at the
Gavins P oint Nationa l Fish
Hatchery. Survival of fish during
the exp eriments was excellent, only
5 fish died during trials conducted
with the 2001 year class at BFT C.
Data analysis is ongoing and initial
results will be presented on
December 8, 2003 in the Sturgeon
and Paddlefish session at the 64 th
Midwest Fish and Wildlife
Conference in K ansas C ity,
Missouri.

Gre g A. Wanner
U.S. Fish and Wildlife Service
Great Plains Fish and Wildlife
Management Assistance Office
Pierre, South Dakota 57501
(605)224-8693
greg_wanner@fws.gov

EVALUATION OF SAMPLING
TECHNIQUES FOR
JUVENILE PAL LID
STURGEON AND FOOD
HABITS OF STURGEON IN
THE MISSOURI RIVER

CONTINUED DEVELOPMENT
OF A BIOENERG ETICS MODEL
FOR JUVENILE PAL LID
STURGEON
At present, 19 resp iration experiments
measuring the routine metabolic rates
of juvenile pallid sturgeons have been
completed. Measurements were made
on 139 individual pallid sturgeon at
11 temperatures (range: 4 to 21.5 °C)
from three year classes: 34 fish from

Robert Klumb
U.S. Fish and Wildlife Service
Great Plains Fish and Wildlife
Management Assistance Office
Pierre, South Dakota 57501
(605)224-8693
robert_klumb@fws.gov

The U . S. Army Corps of Engineers
(USACE ) (USACE 200 2) has
proposed to d evelop standard
operating procedures (SOP ) for a
long-term monitoring program of
pallid sturgeon. However, there is
no knowledge of when or where to
effectively capture pallid sturgeon.
The Uppe r M issouri R iver B asin
Pallid Sturgeon Work Group
(UB PSW G 20 02) has also
identified the need to evaluate
sampling techniques and gear,
particularly for juvenile pallid
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sturgeon. Gear type, habitat, and
species behavior, all contrib ute to
seasonal variability in catch per
unit effort (CPUE ) (Pope and
Willis 1996; Jordan and Willis
200 1).
Recruitment through the juvenile
stage is believed to be one of the
majo r factors limiting pallid
sturgeon recovery. Currently,
there is no diet studies completed
on juvenile pallid sturgeon.
Knowledge of the food habits of
juvenile pallid sturgeon and the
sympatric shovelnose sturgeon is
vital to identifying the limiting
factors to pallid sturgeon
recruitment and eventual recovery.
The information from this study
will fill a gap in the life history of
the endangered pallid sturgeon and
evaluate the utility of RPA III as a
recovery site. Fisheries managers
will have a better understanding of
the diets of the juvenile p allid
sturgeon enabling sound decisions
for recovery efforts such as
stocking/augmentation prog rams.
The diet info rmatio n gained in this
study is also essential for future
studies including bioenergetics
mod eling (K lumb 200 2).
Study Objectives
Objective 1: To determine the
effectiveness of a benthic beam
trawl, drifting tramm el nets, static
gill nets, hoop nets, and set lines to
capture juvenile pallid sturgeon in
different seasons and habitats.
Objective 2: To determine growth
and cond ition of juvenile p allid
sturgeon in the riverine portion of
Lewis and C lark Lake and assess
Reco very Priority Area III as a
suitable area for continued
sturgeon stocking and recovery
efforts.
Objective 3: To determine the
relative weights (Wr) of
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shovelnose sturgeon in the riverine
portion of Lewis and Clark Lake
comp ared to o ther shovelnose
sturgeon populations within the
geograp hic distribution of the species.
Objective 4: To compare the food
habits of juvenile pallid sturgeon and
adult shovelnose sturgeon in the
riverine portion of Lewis and Clark
Lake.
Objective 5: To determine the
seaso nal foo d hab its of juvenile pallid
sturgeon and adult shovelno se
sturgeon.
Study Area – Re covery P riority
Area III (RPA III)
The riverine section of Lewis and
Clark Lake extends approximately 71
km with a maximum depth of 12 m
and a channel width of 45-90 m, from
Fort Randall Dam to Springfield, SD
where its features become more like a
reservoir.
M ethods
Sampling Gear
Fish sampling occurred once every
two weeks from April through
October during 2003. Techniques
included four “standard gears” for
pallid sturgeon assessment in the
protocol described in a proposal
(USAC E 200 2) for a standard
operating procedure (SOP ) for longterm monitoring of the fish
community in the Missouri River.
The standard gears are static gill net
sets, drifted trammel nets, hoo p nets,
and a benthic beam trawl.
Additiona lly, I targeted shov elnose
sturgeon and juvenile pallid sturgeon
with set lines as a “wild gear.”
When water temperatures were below
12 EC, gill nets were set overnight for
a maximum of 18 hours. I used multifilament gill nets that were 1.8 m deep
X 38 m in length consisting of five 8
m long panels with bar mesh sizes of
2.54 cm, 3.81 cm, 5.08 cm, 7.62 cm,
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and 10.16 cm, float lines of 1.27
cm poly-foamcore, and lead line of
22.7 kg lead core.
Trammel nets were drifted for a
target distance of 300 m. A global
positioning system (GPS) unit was
used to quantify the distance
samp led. Trammel nets were 1.8 m
deep X 38 m with outsid e wall
panels of 15.24 cm bar mesh and an
inside wall panel of 2.54 cm bar
mesh with a float line of 1.27 cm
poly-foamcore and lead line of 22.7
kg lead core.
The beam trawl used was 0.5 m
deep and 2 m wide with an outer
chafing net with bar mesh of 0.635
cm, an inner net with bar mesh of
0.31 8 cm , and a cod length of 2 m.
As with the trammel net, the target
towing distance for each beam
trawl was 300 m.
Hoop nets (1.2 m diameter hoop;
4.8 m in length with 3.81 cm bar
mesh) were set overnight for a
maximum of 18 h.
I used set lines throughout the
sampling periods using Mustad
Tuna C ircle hooks (1 0/0 and 12/0).
Each set line was 2 m in length and
anchored to keep the bait near the
river bottom (3 po und ancho r).
The line size was #60 braided nylon
twine with barrel swivels and hooks
were staged at 1 m intervals from
the anchor. The set lines were
marked with a float attached to a 40
ft line attache d to the ancho r with
snap hooks. Set lines were set
overnight baited with earthworms
and leeches (when available May
through August) for a maximum of
18 h.
Foo d H abits
The materials used for the gastric
lavage were similar to those used
by Fo ster (19 77) and B rosse et al.
(200 2). The apparatus used was a
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hand pumped pressurized garden
sprayer tank. A polyethylene tube
with an o utside d iameter of 6.4
mm was fitted on the end of the
garden sprayer hose. W ith the
sturgeon held dorsal side d own at a
45-degree angle, the polyethylene
tube was slowly inserted down the
esopha gus as far as the first
stoma ch loo p. Water was then
lightly pulsed into the stom ach to
dislodge food items as the tube
was slowly withdrawn from the
stomach and esophagus. After the
stomach was filled with water, the
ventral side of the sturgeon,
approximately where the stomach
is, was lightly massage d to
facilitate regurgitation. The food
items were regurgitated onto a 500
Fm-mesh sieve. This process was
repeated until regurgitation ceased,
assuming the stomach was
emptied. The procedure lasted
approximately 2-3 min for each
fish, during which time the gills
were constantly hosed with
freshwater. The food items
collected on the 500 :m-mesh
sieve were then preserved in 10%
formalin. The safety of the gastric
lavage technique was evaluated on
hatche ry reared juvenile pallid
sturgeon at the B ozem an Fish
Technology Center before being
attempted on fish in the field.
2003 R esults
Gill nets
11 pallid sturgeon were captured
in April (2), October (2), and
November (7) in 106 gill net
nights.
Tramm el nets
33 pallid sturgeon were captured
in April (3), June (1 adult), July
(1), August (23), September (2),
and October (3). 534 tra mmel nets
were drifted for approximately
114,077 m.
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Ho op nets
No pa llid sturgeon were captured in
198 (4,00 5 hours) ho op net nights
from April through September.

Although all juvenile p allid
sturgeon hav e declined in Kn, mo st
appeared healthy and doing well at
the time of being recaptured.

Beam Trawl
No pa llid sturgeon were captured in
353 beam trawl tows for
app roxim ately 10 5,90 0 m fro m April
to August. Beam trawling was
abandoned after the apparent failure
to catch any fish sp ecies. In 200 4, a
new trawl design will be used to
samp le the fish co mmunity.

Shovelnose Sturgeon Relative
Weight (Wr)
Relative weight was calculated for
shovelnose sturgeon cap tured in
2003. Relative weight (Wr) is
calculated as: Wr = W/Ws X 100
where W is the actual weight and
W s is the length-specific standard
weight for that species (Wege and
Anderson 197 8). A standard
weight (Ws) equation was
developed for shovelnose sturgeon
by Q uist et al. (19 98).

Set lines
16 juvenile pallid sturgeon were
captured in April (3), M ay (1), July
(2), August (2), September (2), and
October (6) (Table 1). Set lines were
set for 2,002 hook nights for 14,897
hours. All pallid and shovelnose
sturgeon were captured on
nightcra wlers. O nly two sm allmouth
buffalo were captured in 472 hook
nights with leeches.
Table 1. Mean lengths and weights of
juvenile pallid and adult shovelno se
sturgeon captured o n setlines.
Sp
Hook size N
PLS
10/0
11
PLS
12/0
5
SNS
10/0
8
SNS
12/0
8

mm
611.7
569.0
650.8
671.5

g
721.1
581.2
1082
1213

Juvenile Pallid Sturgeon Relative
Condition Factor (Kn)
Condition indices on juvenile p allid
sturgeon were evaluated using the
relative condition factor (Kn;
And erson and N eumann 1996 ).
Relative condition factor is calculated
as Kn = (W /W '), where W is weight
of the individual and W' is the lengthspecific mean weight pred icted b y a
weight-length equation calculated for
that population. Keenlyne and
Evanson (1993) provided a weightlength regression [log10W = -6.378 +
3.357 log 10L (r 2 = 0.9 74)] for pa llid
sturgeon throughou t its range.

Food habits of juvenile pallid and
adult shovelnose sturgeon
Gastric lavag e was p erform ed on all
sturgeon cap tured in 200 3.
Analysis of diet contents has not
occurred. 100 % of the prey items
collected from shovelnose sturgeon
were aquatic insect larvae. Most of
the prey items collected from
juvenile pallid sturgeon were
aquatic insect larvae, although a
few minnows were collect from two
pallid sturgeon.
Gre g A. Wanner
U.S. Fish and Wildlife Service
Great Plains Fish and Wildlife
Management Assistance Office
Pierre, South Dakota 57501
(605)224-8693
greg_wanner@fws.gov

January 2004

the year. Each catch is ra ted into
one of three catego ries;
1. Actual observation of the fish by
a fishery biologist, where a
positive identification can be
made.
2. A catch reported by an
individual that ha s either caught a
sturgeon in the past or one that
correctly answers questions asked
about identification. A report that
is accurate.
3. A reported catch that leaves
doubt as to what specie it might
be.
In 2003 there were two reported
pallid sturgeon catches that were
rated #1, 54 catches rated #2 and
four rated #3 . There were also
three lake sturgeon catches that
were repo rted. Two were
considered #1 and one was rated
#2. All anglers were sent a pin and
boo k when possible.
Darrell Feit
Ak-Sar-Ben Aquarium
21502 West Highway 31
Gretna, NE 6028
(402)332-3901
dfeit@ngpc.state.ne.us

NEBRASKA GAME AND
PARK S COMMISSION
PALLID STURGEON
UPDATE

NEBRASKA GAM E, FISH
AND PARK S COMMISSION
PALLID AND LAKE
STURGEON CATCH
REPORTS

The N ebraska Game and Parks
Commission is participa ting with
the U.S. Army Corps of Engineers
in the Long Term Pallid Sturgeon
Assessment. NGPC is working on
the reach from the Platte River
(River Mile 595.0) to the Kansas
River (R.M . 367 .5).

Nebraska G ame Fish and Parks
Commission has documented
reported catches by anglers of
pallid and lake sturgeon throughout

Gill net sampling began in March
of 2003. In 100 net nights, over
2,400 sturgeon where sampled,
two of which were pallids. B oth
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pallids were sampled from the inside
bend, wing dike tip poo ls. The first
was sampled on March 24 on
Nebraska Bend. It had been
previously PIT tagged and had a fork
length of 561 mm and weighed 580
grams. It was spawned in 1999 and
stocked on April 25, 2002 at
Bo oneville, M issouri (R M 195 .1).
Prior to stocking, it had a fork length
of 57 0 mm and w eighed 390 grams.
The second was collected on March
26 o n Up per B arney B end. This
pallid was checked for PIT and coded
wire tags, but was not tagged. It had
a measured fork length of 1,080 mm
and weighe d 4,25 0 grams.
After gill netting, we sample d with
drifted trammel nets, hoop nets, twometer beam trawls and 16 ft. otter
trawls. While sampling on May 29
with an otter trawl, a pallid sturgeon
was sam pled on Calume t Bartlett
Bend at the toe of the upper
revetm ent which was lined with
limestone. The sturgeon had a fork
length of 894 mm and weighed 2,750
grams, and had no t been previously
tagged.
During fall gill netting, two more
pallids were sampled. The first was
sampled on N ovember 10 in the
engineered Hamb urg Chute. It was
sampled below a limestone hard point
in a po ol. It had not be en previously
tagged, and had a fork length of 1,027
mm and weighed 3,99 0 grams. The
second was collected on November
11 on Lower Cottier Bend, in an
outside ben d revetment scallop hole.
It had been previously PIT tagged and
had a fork length of 562 mm and
weighed 428 grams. It was spawned
in 1999 and stocked on November 1,
200 2 at B ellevue, NE (R.M . 601 .4).
Prior to stocking, it had a fork length
of 488 mm and weighed 5 06 gram s.
Nebraska G ame and Pa rks
Comm ission has received funding
from the USAC E to c ontinue work in
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2003-20 04 on the Long Term
Pallid Sturgeon and Associated
Fish Community Assessment
project.
Kirk Steffensen
Tempo rary Fisheries Bio logist
Nebraska G ame and Pa rks
Commission
2200 North 33rd Street
Lincoln, NE 68503
(402)471-5418
mobio@ ngps.state.ne.us
Gerald M estl
Missouri River Program Manager
Nebraska G ame and Pa rks
Commission
2200 North 33rd Street
Lincoln, NE 68503
(402)471-5447
gmestl@ngpc.state.us

GRAND ISLAND, NE
ECOLOGICAL SERVICES
FIELD OFFICE
Negotiations continued throughout
200 3 on the develop ment of a
Platte River Recovery
Implementation Program for the
whooping crane, interior lest tern,
piping plover, and pallid sturgeon.
The hydrologic effects of the
proposed P rogra m as d evelo ped to
date, appeared to be largely neutral
for pallid sturgeon in the lower
Platte River. As a result, in order
to provide defined benefits, an
approximately $4 million research
plan on use of the Platte River by
pallid sturgeon has been designed
and funding has be en tentatively
agreed to by the participants. The
findings of the research are to be
used to develop additional pallid
sturgeon recovery measures that
can b e undertaken in the P latte
River in the future . Rece ntly
identified additional anticipated
depletions to spring peak flows
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would constitute an adverse effect
to pallid sturgeon, and as a resu lt,
negotiations on a means to offset
this adverse effect are ongo ing. A
resolution to this issue is expected
in early 2004, and final
development of the proposed
Program, along with completion of
the associated NEPA and ESA
reviews is anticipated by the end of
2004.
Funding has continued for studies
performed by Dr. Ed Peters and
his staff at the University of
Nebrask a, to monitor water quality
parameters and collect information
on bed sediment in the low er Platte
River and its majo r tributaries.
This data collection will provide
additional information that can be
used in conjunction with Dr.
Peters’ ongoing pallid sturgeon
and sturgeon chub research in the
lower Platte River.
Field work has been completed for
the health risk assessment for
pallid sturgeon in the lower P latte
River using shovelnose sturgeon as
a surrogate. Results of histological
analyses on the shovelnose
sturgeon tissues collected are
expected by the end of 200 3.
Pro duction of the repo rt will
follow acco rdingly.
The Nebraska Field Office has
worked with the Federal Highways
Administration (FHWA) on Platte
and M issouri River bridge
construction and replacement
projec ts to ensure wider spans,
which pose less of a channel
constriction issue, and construction
timing so as to minimize activity in
the river during the time of high
pallid sturgeon use. Staff has also
worked with the Corps of
Engineers (COE ) on dredge
discharge to the Platte R iver to
add ress timing issues sim ilar to
those considered with FHWA.
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The Nebraska Field Office also
worked with the Omaha Public Power
District on its effort to relicense the
Fort Calhoun Nuclear Station, along
the Missouri River. As a
conservation measure in the
relicensing process, OP PD will
contribute $100,000 to habitat
restoration on DeSoto National
Wildlife Refuge. T he resto ration w ill
consist of a series of 10 0-20 0 ft.
notches in the revetment lining the
outside bend of the river on refuge
lands. In the area of the notches, the
river is expected to scour into the
bankline, creating an area of slower
water adjacent to the main channel, of
the type that pallid sturgeon are being
found using by Nebraska Game and
Parks Commission (NGPC)
researchers and recreational anglers
reporting pallid captures to the
NG PC. T he COE is investigating a
series of additional habitat restoration
activities that could also be carried
out on the refuge (e.g. chute
development, top widening, levee
notching and chevron co nstructio n).
Additional details on the proposed
activities are expected in 2004.
Steve Lydick
U.S. Fish and Wildlife Service
Ecological Services
2 03 W 2 nd Street, 2 nd Floor
Grand Island, NE 68801
(308)382-6468
Steven_Lydick@fws.gov

U.S. AR M Y CORPS OF
ENGINEERS UPDATE
KANSAS CITY & OMAHA
DISTRICTS
The Corps is involved in a variety of
pallid sturgeon activities in the
Missouri River Basin. Pallid sturgeon
pop ulation a ssessment,
propagation/population augmentation
and focused research efforts are
ongoing throughout the Missouri
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River system encompa ssing bo th
the Omaha and Kansas C ity
Districts of the U.S. Army Corps of
Engineers.
Population Assessment
Efforts in the development of
Standard Operating Procedures
(SOP) guiding population
assessment activities on the
Missouri R iver are progressing .
The population assessment program
has been partially implemented
during this development phase over
the past couple of years. Partial
implementation of the pro gram in
the early phases has enabled the
crews to “field test” the sampling
methods while collecting data on
pallid sturgeon and a series of
representative native species.
These field tests have been critical
in the development and refinement
of the SOP ’s. State and federal
agencies located throughout the
basin comprise the existing crews
conducting population assessment
surveys in conjunctio n with this
program. The C orps is in the
process of assembling additional
sampling crews to incorporate all of
the high priority river segments as
identified in the 2000 M issouri
River Bio logical Opinion.
Propagation/Population
Augmentation
The Co rps has provided supp ort to
the 6 hatcheries (2 State, 4 Federal)
to increase propagation production
to fulfill annual stocking goals for
the M issouri R iver system .
This annual support will continue
as it has in the past. In addition to
this annual support, the Corps and
partners are pursuing the expansion
and modification of the hatchery
facilities to further enhance
production capabilities, improve
water quality and overall quality of
the hatchery reared pallids.
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Focused Research
The Corps is supporting research
efforts in the F ort Peck R each to
evaluate flow enhancement via the
spillway at Fort P eck D am.
Biological data collection efforts
were initiated in 2 001 and w ill
continue through 1-year following
the “full-test”. All sampling
efforts prior to the “full-test” will
serve as preliminary d ata to
evaluate the benefits of the
prescribed warm water releases
(spring rise) identified in the 2000
Missouri River Biological
Opinion.
Mark Dro bish
U.S. Army Corp s of Engineers
P.O. Box 710
Yankton, SD 57078
402-667-2582
mark.r.drobish@usace.army.mil

ROCK ISLAND, IL
ECOLOG ICAL SERVICES
FIELD OFFICE
In 2003, the U.S. Fish and Wildlife
Service’s Environmental
Contaminants Program was
awarded a grant to investigate
sturgeon contaminants risks in the
Middle Mississippi River. The
grant is administered by the Rock
Island, IL Ecological Services
Field Office (RIFO) under the OnRefuge Contaminants Investigation
Program. The partners for the
investigation include the Mark
Twain N ational Wildlife Refuge
Complex, the Middle Mississippi
River National W ildlife Refuge
and the U.S. Geological Survey
Biological Resources Division
Columbia Environmental Research
Center in Missouri (CERC). T he
investigation has three p hases.
The first and second phases will be
comp leted by the CE RC. T he first
and second phases include egg
toxicity testing to determine the
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adverse affects levels for PCBs and a
now banned organochlorine
insecticid e known as chlord ane.
Phase one, PC B egg toxicity testing,
was co mpleted in 2003 . The toxicity
test results data are currently being
analyzed.
In 200 4, we initiated the second phase
of the investigation. The second
phase includ es the eg g toxicity with
chlordane. Th e third p hase is to
identify those reaches in the Upper
Mississippi River that po se a risk to
sturgeon based on the results
generated by the toxicity tests. This
will be accomplished by using G IS to
compare existing wild sturgeon who le
bod y contaminants data to the adverse
affects concentrations determined by
the toxicity testing. The states and
other federal projects have generated
a series of wild sturgeon meat and roe
contaminants data for much of the
Middle Mississippi River. The GIS
model will highlight those reaches
where the wild sturgeon whole body
contaminants data are above the
adverse affects levels for
reprodu ction.
This risk characterization will be used
to help conserve the federally listed
endangered pallid sturgeon along
abo ut 175 river miles of the M iddle
Mississippi River along Illinois and
about 150 river miles of the Missouri
River along Iowa. The final report
for the investigation is scheduled for
FY 05.
Michael Coffey
U.S. Fish and Wildlife Service
Rock Island Field Station
4469 48 th Avenue Court
Rock Island, IL 61201
(309)793-5800
Michael_Coffey@fws.gov
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GENETIC DISCRIMINATION
OF PALLID AND
SHOVELN OSE STURGEONS
We are emplo ying multiple genetic
(micro satellite) markers to
distinguish between pallid and
shovelnose sturgeons. This
technique requires only a tiny piece
of tissue (e.g. fin punch or barb ell
clip) and thus can be done noninvasive ly. To date the research
has focused on sturgeons from the
Middle Mississippi River.
Sturgeon are initially classified
using a previously developed
chara cter index (CI, Willis et al.
2002) to exclude as many potential
hybrids as possible. Once the
baseline data for each species are
developed the technique can be
applied to all Scaphirhynchus
specimens to further refine
morpho logical indices and to
determine w hether morphologically
intermediate sturgeons are hybrids.
Presently, we have analyzed 60
shovelnose and 53 pallid sturgeons
from the Middle Mississippi River
at 12 DN A microsatellite loci.
Resu lts show significant genetic
differentiation between pallid and
shovelnose sturgeons with two
distinct gene pools of
Scaphirhynchus in the middle
Mississippi that are largely
concordant with morphological
identification. Assignment testing,
which involves removing individual
sturgeons from the data set and
assigning them to the mo st likely
species based on data from the
remaining sturgeons correctly place
95% of all sturgeons (52/53 pallids
and 64/69shovelnose) into the
species suggested by the C I data.
The six specimens that were not
consistently scored using molecular
and morphological traits may be
hybrid s, a hypo thesis that we will
add ress in the next phase o f this
project.
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Dr. Ed H eist
Southern Illino is University
Carbondale, IL 62901
(618)453-4131
edheist@siu.edu
Aaron Schrey
Southern Illino is University
Carbondale, IL 62901
(618)453-4131

ILLINOIS DEPARTMENT OF
CONSERVATION
Although there are currently no
projects being conducted by the
Illinois Department of Natural
Reso urces (IDN R) that directly
involve pallid sturgeon, staff
working under the Boundary
Rivers Program of the IDNR have
started evaluating shovelnose
sturgeon populations on the
Mississippi River with a small
mark-recapture study. A total of
nine pallid sturgeon have been
collected, measured, weighed and
released under this study. All of
these fish were collected from
Mississippi River Mile 190, by
drifting 3" mesh trammel nets over
a gravel bar. Five pallid sturgeon
were captured on May 16, 2003
and two pallid sturgeon captured
on May, 23 and July 15, 2003.
Rob M aher
Commercial Fishing Program
Manager
Illinois Department of Natural
Resources
Brighton, IL 62012
(618)466-3451
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MIDDLE MISSISS IPPI RIVER
PALLID STURGEON STUDIES
A total of 41 pallid and 3,636
shovelnose sturgeon have been
captured, tagged, and released over a
16-month sampling period in the
Middle Mississippi River. The ratio
of pallid to shovelnose sturgeon is
1:89 . Total effort for all gears (gill
nets, trawls, trotlines) and agencies
(Missouri Department of
Conserva tion, So uthern Illinois
University-Carbondale, and Corps of
Engineers Waterways Experiment
Station) comb ined is 15,45 2 hours,
which is equivalent to 644 days of
sampling. Sampling confirmed
known areas where sturgeon are
seasonally abundant: Chain of Rocks
low water dam, Modoc, and RM 70
near Neely Creek. Recaptured
sturgeon provided evidence that
shovelnose mo ve from the M iddle
Mississippi River upstream to pooled
reaches of the Upper Mississippi
River and the lower reach of the
Missouri R iver du ring winter/spring.
Pallid recaptures indicated no
substantial movement during summer
months; one pallid was recaptured
twice at the same location (Chain of
Rocks) during summer 2003.
Other activities included the
telemetry and genetics study, both
being conducted by SIU. D uring
Year 1, 16 pallid sturgeon were fitted
with transmitters and tracked
throughout the 200-mile reach. As of
May 2003, S IU had 136 p allid
sturgeon relocations, covering a total
of 1,2 90 river miles. In addition to
boa t tracking, remo te receivers will
be used during Year 2 and
coordinated with pallid sturgeon
researchers in the lower Missouri
River to the extent possible. Genetics
study ind icated strong differentiation
between p allid and shovelnose
sturgeons using microsatellite DNA
techniques, suggesting that pallid,
shovelnose, and "intermediate"
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sturgeon can be identified
genetically within 1-2 years.

submitted for publication to the
American Fisheries Society (AFS).

Summer 2003 sampling has been
com pleted with only 3 pallid
sturgeon collected during the
warmwater period. However,
higher catches are anticipated for
the rem ainde r of Year 2 sampling
(i.e., through May 2004) as water
temperatures decline. Age and diet
of pallid sturgeon will continue to
be investigated , both o f which will
require coordinated meetings to
agree on final methodologies and
results.

We completed another study of
downstream migration timing and
diel behavior of yearling pallid
sturgeon in an experimental
artificial stream. When
experiments began in early
September, yearling p allid
sturgeon were migrating
downstream. Movement peaked at
a water temp erature of 11 C in late
October and ceased at 6 C in early
December. Fish actively swam
head first downstream, and did not
drift passively. Most movem ent
was at night. There has been a
paper written and submitted for
publication to AFS.

Robert A . Hrabik
David P. Herzog
Missouri Dept. of Conservation
Open River Field Station
Jackson, MO 63755
K. Jack Killgore
U.S. Army Corp s of Engineers
Waterwa ys Exp eriment Station
Vicksburg, MS 39180
Tim Spier
James E. Garvey
Illinois Aquaculture Center
Southern Illino is University
Carbondale, IL 62901

CONTE ANADR OM OUS FISH
RESEARCH CENTER
Completed in 2003
In 200 3, Conte Anadromo us Fish
Research Center completed a study
of the behavior and passage of large
juvenile pallid sturgeon in an
experimental side baffle upstream
fish passa ge. We found that pa llids,
like other sturgeon, will use this
fishway type. The key seems to be
keeping velocities in the fishway
low so fish can swim in the
prolonged mo de. A rep ort was
submitted to the U.S. Corps of
Engineers and a paper was

In Progress
Conte AFRC has initiated further
study of downstream migration of
early life stages in nine artificial
stream tanks in July 2003. We are
investigating (1) the effect of three
water velocity environments on the
duration of migration of pallid free
embryos and larvae, and (2) the
vertical distribution of pallids
during migration. A report will be
written in December 2004.
We are currently writing a paper
on the seasonal habitat selection of
age 0 pallid sturgeon. Completion
of this paper will be som etime in
early 2004.
Planned
2004 will include the continuation
of the study of migration duration
of pallid sturgeon in laboratory
streams. Shovelnose sturgeon will
possible be used for comparison
with the results from the pallid
sturgeon study.
We would like to conduct a test on
large juvenile pallid sturgeon in a
prototype spiral fish ladder that
shortnose and lake sturgeon and
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many species of riverine fishes use.
Dr. Boyd Kynard
U.S. Geological Survey
Conte AFRC
Box 796
Turner Falls, MA 01376
(413)863-3835
Boyd_Kynard@usgs.gov

USGS COL UM BIA
ENVIRONMENTAL RESEARCH
CENTER
RESEARCH ACTIVITIES
Rese arche rs at the U SG S Co lumbia
Environmental Research Center
(CERC) are involved in several
integrated studies examining the
reproductive biology and ecology of
the pallid sturgeon and shovelnose
sturgeon.
Reproductive Studies
Recovery efforts require information
on sturgeon reproductive physiology
and the influence of environmental
variables on reproductive maturation
and spawning. CERC is developing
minimally-invasive metho ds to
determine p allid and shovelnose
sturgeon gender, age, and
reproductive status. The study uses
age, blood hormone levels and
anatomical and histological gonad
observations in developing
endosco pic and ultraso nic methods.
Between May 2001 and June 2002 we
collected 380 shovelnose sturgeon
from the lower Missouri River.
Additiona lly, in April of 2002 data on
16 pallid sturgeon and 9 shovelno se
sturgeon were collected from the
Upp er Missouri River below Fort
Peck Reservoir and Lower
Yellowstone River in cooperation
with USFW S pallid sturgeon
propagation efforts. These
reproductive assessment techniques
are to be ap plied in the field with
pallid sturgeon and shovelnose
sturgeon to monitor reproductive
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status and maturation of fish
implanted with teleme try devices.
Ultrasound and Endoscope
Effective ness
Our research objec tive was to
evaluate the effectiveness of
endoscopic and ultrasonic imagery
to distinguish different stages of
gonadal maturity throughout the
year in the laboratory and field.
Success of the methods depended
on their invasiveness (i.e., field
ultrasound < laboratory ultrasound
< end osco pe thro ugh oviduct <
endoscope through abdominal
incision). Minimally invasive
techniq ues (i.e., endoscop ic
metho ds) identified late stage adults
with greater than 90%. Except for
the endoscope through an
abdom inal incision, all four
methods were more successful at
identifying males than fem ales with
success at identifying gender
greater in later stages of
reproductive maturation. April and
May were the mo nths with the most
advanced reprod uctive stage, the
same months when ultrasound was
most effective. A manuscript
prese nting these results is currently
in review. We will continue to
work on development of methods
for using these technique s to assess
not only egg stage but gonadal size
and female fecundity in sturgeon.
(Contact: Mark Wildhaber, USGS
Columbia Environmental Research
Center, 4200 New Haven Road,
Columbia, MO 65203, 573 8761847, mwildhaber@ usgs.gov).
Fort Peck Pallid Sturgeon
Gender Identification
Our spec ific objective was to
evaluate the effectiveness of
endoscopic and ultrasonic imagery
to visually observe the gonads of
pallid sturgeons in the field .
Ultrasonic and endoscopic methods
gave similar results on shov elnose
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sturgeon collected in the Upper
Missouri and Lower Yellowstone
rivers as was observed for the
shovelnose sturgeon collected in
Lower Missouri River. For p allid
sturgeon collected in Upper
Missouri and Lower Yellowstone
rivers ultrasound was successful at
identifying gender; however, the
endoscope through the oviduct was
only successful at identifying
gender when the oviduct was not
opaque. These results have been
presented in a report to the U.S.
Army Corps of Engineers
(Contact: Mark Wildhaber, USGS
Columbia Environmental Research
Center, 4200 New Haven Road,
Columbia, MO 65203, 573 876184 7, mwildhaber@usgs.gov).
Fecundity and Hormones
Fecundity estimates have been
made and egg maturation (distance
from animal pole to germinal
vesicle) was measured. Blood
plasma collected from all fish has
been analyzed for 17ß-estradiol.
Analysis of 11-ketotestosterone
and vitellogenin are pend ing.
Resu lts from initial 11ketotestosterone testing indicated
exceptionally low levels (up to
1000 times lower) than would be
expected for males based on
existing information from other
sturgeon species. Results are
being verified using a d ifferent
method, although we (and an
outside laboratory) determined that
another androgen, testo sterone, is
at normal levels. Sho velnose
sturgeon vitellogenin was isolated
and purified . We have found that
the gulf sturgeon anti-bo dy to
vitellogenin cross-reacts with the
shovelnose vitellogenin and are
near finalizing optimization of an
ELISA Measured ho rmone leve ls
are being co rrelated with
histological observations of
shovelnose sturgeon reproductive
stage to impro ve imagery analysis
and monitor rep roductive activity

17

of Missouri River sturgeons being
observed in teleme try studies.
(Contact: Diana Papoulias, USGS
Columbia Environmental Research
Center, 4200 New Haven Road,
Columbia, MO 65203, 573 876-1902.
dpapo ulias@usgs.gov)
Hermaphrodism
Laboratory examination of the
reproductive organs of shove lnose
sturgeon collected from the lower
Missouri River have revealed a
significant incidence of fish with an
atypical condition described as
hermaphroditism (organs exhibit
characteristics of both males and
females). The condition was
characterized by fish having
reproductive organs tha t were m ostly
male tissue with the addition of
eggs/oocytes . Of the 380 fish
collected, 25 were intersex
individuals. Although we are
uncertain of the genetic sex of these
individuals, assuming that the affected
individuals were males, we are
observing an incidence of intersex as
high as 13 % among males. Whether
this condition also occurs in p allid
sturgeon is unknown. The causative
factors and consequences of
hermaphroditism on the reproduction
of Missouri River sturgeon are also
uncertain. Livers were also collected
from a sub sample of fish and have
been tested for EROD as an indicator
of exp osure to certain contaminants.
(Contact: Diana Papoulias, USGS
Columbia Environmental Research
Center, 4200 New Haven Road,
Columbia, MO 65203, 573 876-1902,
dpapo ulias@usgs.gov)
Conta minants
Investigators at CE RC are also
collaborating with Mike Coffey, Rock
Island Ecological Field Office,
USFW S, on a study to determine the
effects of contaminants on the
embryonic development and
behavioral responses in early life
stages of the shovelnose sturgeon as a
surrogate for the end angered p allid
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sturgeon. During FYs 200 2 and
2003 we artificially spawned
shovelnose sturgeon and exposed
sturgeon embryos to TCDD, PCB,
and chlord ane. T his work will
continue in FY2 004 . We also
provided assistance this year to
Matt Schwarz, Neb raska Field
Office, USFW S, for his health risk
assessment for pallid sturgeon on
the Lower Platte River using
shovelnose sturgeon as a surroga te.
The information we provided
included quantification of
macrophage aggregates in liver;
histopathology of kidney, spleen,
liver, and gonad; reproductive
staging o f gonads; and liver ERO D.
(Contact: Diana Papoulias, USGS
Columbia Environmental Research
Center, 4200 New Haven Road,
Columbia, MO 65203, 573 8761902, dp apoulias@usgs.gov or
Don Tillitt, USG S Co lumbia
Environmental Research Center,
4200 New H aven Road, Columbia,
MO 65203, 573 876-1886,
dtillitt@usgs.gov).
Aging
Numerous studies have examined
age and growth of shov elnose
sturgeon but only one of these
studies attempted to validate age
estimation techniques. Therefore,
our objective was to use marginal
increm ent analysis to validate
annulus formation in p ectoral fin
rays of the shovelnose sturgeon
collected from the Lower Missouri
River. We also compared precision
of age estimates between two
different readers.
Marginal increment distance
indicated that an opaque band was
laid down in pectoral fin rays
during the summer for most of the
population, however, opaque bands
were forme d throughout the year in
some individuals P resence of sp lit
annuli, false annuli, spawning
bands, imbedded rays, and
deteriorating sections made
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individual gro wth rings difficult to
separate. Agreement of age
estimates by two readers for
shovelnose sturgeon was o nly
18% , and d ifferences in ages
between the two readers increased
for older-aged fish. Results will
soon be p ublished in the N orth
American Journal of Fisheries
Management. (Co ntact: Vincent H.
Travnichek, Missouri Department
of Conservation, Resource Science
Center, 1110 South Co llege
Avenue, Columbia, MO 65201,
573 882-9880,
travnv@mdc.state.mo.us or
Mark W ildhab er, USG S Co lumbia
Environmental Research Center,
4200 New H aven Road, Columbia,
MO 65203, 573 876-1847,
mwildhaber@usgs.gov).
Habitat Use by Telemetry
Habitat-use studies are focused on
the timing of mo vements in
relation to repro ductive status,
environmental conditions, and
habitat availability in the river. A
pilot stud y was successfully
conducted with shove lnose
sturgeon to determine the
app licability of electronic data
storage tags (D ST) for use in these
species. Shovelnose sturgeon were
surgically imp lanted with aco ustic
teleme try locatio n tags and small
archival devices (DST) that
continuously record the
temperature and depth of the
habitats selected by the fish. Three
of eight tagged fish were followed
and successfully recaptured after
several months to retrieve the
archival tag and to examine
changes in reproductive status.
Data from the depth sensor within
the DST devices indicated that
adult sturgeon generally used
depths greater than 2 meters and
may remain active throughout the
winter. Temperature data from
DST devices implanted within the
fish closely followed the
temperature of the river. By
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comparing temperature data collected
by the DST devices with temperature
data c ollected at different locations in
the Missouri River and its tributaries
it may be possible to determine
whether these fish enter trib utaries to
spawn or search fo r food .
Two pallid sturgeon were implanted
with ultrasonic telemetry transmitters
and archival temp erature /depth
recording tags in 20 03. A female in
the early stages of egg development
was implanted in late March. A nonspawning male was implanted in late
May. The female remained within a
two-mile reach of river throughout the
year and we continue to monitor her
movements. The male swam
upstream immediately after
implantation. Movement averaged
nearly 8 .1 km per d ay (metric
maintains consistency with the rest of
the do cument over the ne xt 17 days).
The tagged fish mo ved rapid ly
through several habitat rehabilitation
sites (Overton, Jameson Island,
Lisbon Bottoms), but did not occupy
any of these sites for any length of
time. Contac t was lost with the male
fish in late August, 161 km upstream
from the implantation site. Both fish
were relocated at depths ranging from
1.4 to 10.8 m. Depths used by bo th
fish averaged nearly 4 m and dep ths
less than 2 m were rarely used. Two
areas used by these fish were
intensively mapped using single-beam
bathymetry, acoustic Doppler current
profiler, a substrate classification
system and sidescan sonar. We will
continue to monitor habitat use the
winter. We hope to recapture and
reexa mine b oth ind ividuals to
reassess their reproductive status and
replace the im planted tags. (C ontac t:
Aaro n De lonay, U SG S Co lumbia
Environmental Research Center, 4200
New Ha ve n R oa d, C olu mb ia, M O
65203, 573 876-1878,
adelonay@usgs.gov).
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Habitat Use Assessment and
Availability
CERC Pallid Sturgeon
investigations include evaluations
of habitat used by pallids, habitat
available in the river, and the
processes that create and maintain
habitat. Generally, habitat can be
evaluated as combinations of depth,
veloc ity, and substrate. In aquatic
systems, habitat availability varies
with hydrologic and geom orphic
characteristics. The CERC River
Studies Branch assesses habitat
availab ility through hydro acoustic
mapping and hydraulic modeling of
river reaches. Specific efforts are
applied to identifying and mapping
potential spawning sites. Habitat
use is assessed through
hydroacoustic mapping of habitat
patches occupied by pallid sturgeon
and identified by telemetry studies.
Availability
Habitat availability has been
add ressed in four related studies.
Habitat availability at index
discharges was assessed (with
habitat use) in the Fort R andall
segment of the Missouri River. A
coordinated assessment of
hydroacoustic mapping and sidescan sonar at pallid sturgeon
locations has been completed and
will be published in a USG S openfile repo rt in December 2 003 .
Habitat availability in four sidechannel chutes of the Lower
Missouri River has been assessed
through mapping and mod eling,
and will be published in a USGS
ope n-file repo rt in January 20 04.
This effort included 1-dimensional
modeling to assess shallow-water
habitat less than 1 .5 m d eep; this
depth class is thought to be an
index of habitat that is important
for juvenile pallids and which is
lacking in the Lower M issouri
River (US FW S, 20 00). Mu ltidimensional hydraulic models have
been constructed for the Missouri
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River at Hermann, Missouri, for
simulatio n of habitat ava ilability
unde r 2000 and 1894 cond itions.
A manuscript describing this effort
is in prep aration.
Mapping has been 80% completed
for a two -dimensiona l hydrau lic
model for 10 km o f the Missouri
River just upstream of Boonville,
Missouri. The area of this map
includes the confluence of the
Lamine River and locations
frequented by telem etered pallid
sturgeon and Asian carp. Mu ltidimensional hydraulic modeling
will allow assessment of habitat
availability (measured as depth,
veloc ity, and substrate) over a
wide range of flow frequencies.
This information is critical in
accounting for shallow-water
habitat under baseline conditions
and after construction of projec ts
under the Missouri River
Mitigation P rogra m. (Contac t:
Robb J acobson, US GS Columbia
Environmental Research Center,
4200 New H aven Road, Columbia,
MO 65203, 573 876-1844,
rjacobson@ usgs.gov).
Sediment Transport
Sediment transport is a critical
component of aquatic habitat. At
present, total sediment load of the
Missouri R iver is very poo rly
quantified, and almost nothing is
known about reach-scale sediment
dynamics. Sediment availability
may b e a limiting factor in
attemp ts to construct ne w hab itat.
In addition, sediment availability
and transport mechanics are
important design considerations
for side-channel chutes whose
longevity depe nds on p recise
balances between water and
sediment load. CERC is initiating
sediment studies to address these
issues. (Contact: David Gaeuman,
USGS Columbia Environmental
Research Center, 4200 New Haven
Road, Columbia, MO 65203, 573
441-297 8, dgaeuman@ usgs.gov).
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Ha bitat U se
Habitat use is assessed through
hydroacoustic mapping of patches
(100’s of m 2 in are a) aro und p allid
sturgeon locations as identified by
telemetry. Mapp ing includes depth,
veloc ity, and substrate. Habitat
selection can be evaluated by
comparing habitat of occupied
patches to habitat mapped in the
surrounding reach. Habitat use has
been evaluated in the Fo rt Randall
reach and at pallid sturgeon locations
in the Lower Missouri River
approximately RM 181-183 and RM
221-222 . (Contact: Robb Jacobson,
USGS Columbia Environmental
Research Center, 4200 New Haven
Road, Columbia, MO 65203, 573
876-184 4, rjacobson@ usgs.gov)
Spaw ning Substrate
Cobble and gravel deposits have been
identified as important spawning
substrates for sturgeon. To date, 221
km of the lower Missouri River (river
miles 263-126) have been surveyed
for locations of potential spawning
substrate. A total of 51 deposits and
27 b edro ck outcrop s in contact with
the river have been mapped. The
location, size and comp osition have
been recorded for each of the
deposits. Digital photographs have
been taken at each site. We are
investigating the origins of these
deposits with the intent of providing a
predictive model for where spawning
substrates occur within the Missouri
River valley. At present, four origins
are ap parent: re-deposited glac ial till,
local stream gravel (Ozark plateau),
local limestone/dolomite deposited
railroad ballast. The remaining 201
km of the lowe r river (O sage R iver to
St. Louis) will be mapp ed in 2 004 .
The inform ation will be ava ilable to
interested researchers as an
interactive map using Internet Map
Service technology. If interested in
receiving the ArcView shapefile and
photos prior to the availability of the
map service contact Mark Laustrup,
USGS Columbia Environmental
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Research Center, 4200 New Haven
Road, Columbia, MO 65203, 573
876-1831, mlaustrup@usgs.gov .

MISSO UR I COOPERATIVE
FISH AND WILDLIFE
RESEARCH UNIT
DEPARTMENT OF
FISHERIES & WILDLIFE
SCIENCES
UNIVERSITY OF MISSOURI
In the spring of 20 02 K erry Reeve s,
Lori Patton, and David Galat began
a three year research project
designed to characterize nursery
habitat use by larval fishes in the
lower Missouri River. To
accomplish this, we are using a
hierarchical framework to define
nursery habitat with comparisons at
the macro- (between primary and
secondary channels, as well as
sandbar types), meso- (sandbar
regions), and micro - geographic
scales (physical factors acting at
0.25m 2). Nursery habitat will be
defined using, species
presence/absence, relative
abund ance, and species richness
curves as indicators, then
characterized using current
veloc ity, depth, temperature,
substrate type, bank slope,
shore line sinuo sity, and distance
from shore.
During 2002, sampling began 15
March, and ended 30 September.
Samples were collected along ten
sandbars and the associated primary
and secondary channels between
river miles 157 and 214. Each
sandbar was sampled eight times
during this period. Seven
additional sampling trips were
conducted focusing on diurnal
patterns in larva l fish habitat use.
Samples were collected along
sandbars using a push-cart with
paired, 60 X 30-cm icthyoplankton
nets with 500-:m mesh. Primary
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and secondary channel samples
were collected using bow-mounted
nets of the same design. Both
gears sampled from the surface of
the water to either the substrate, or
a maximum depth of 30 cm.
During 2003 sampling began 10
April, and ended 30 September.
Samples were collected along the
same ten sand bars and their
associated primary and secondary
channels. Each sandbar was
sampled four times, and
additionally there were a total of
four trips focused on diurnal
patterns in habitat use. During
2003 a drop net with a 1/4m2 area
X 1m in height was used to collect
samples along the sandbar. This
was done to mo re acc urately
characterize the micro-habitat
characteristics influencing larval
fish habitat use, and to sample the
water column from the surfac e to
the substrate. Primary and
secondary samples were collected
using the same method as 2002.
During 2002 approximately 90,000
larval fishes representing 40 taxa
were identified. Of these, four
were larval sturgeon. Totals for
larval fish collection during 2003
are forthcoming, but four larval
sturgeon hav e been identified so
far. Analysis of larval fish habitat
use is ongoing, with initial results
presented at the 2003 Mid west
Fish and Wildlife conference. The
single larval pallid sturgeon was
collected on June 21, 2002
approximately 2m from the
downstream end of a sandbar
formed behind a wing dike at river
mile 171.
Kerry Reeves
David Galat
Missouri C oop erative Unit
University of Missouri
Columbia, MO 65211-7240
(573)882-9426
galatd@missouri.edu
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U.S. ARMY CORPS OF
ENGINEER S RESEARCH AND
DEVELOPM ENT CENTER
WATERWAYS EXPERIMENT
STATION
The U.S. Arm y Corps of Engineers,
Engineer Research and D evelopment
Center at Waterways Experiment
Station (CEW ES) began preliminary
field investigations of pallid and
shovelnose sturgeon populations near
Rosedale, M S in 1997 with specimens
from only a few gillnet and trotline
samp les. Th is research wa s part o f a
3-year work unit on sturgeons funded
by the Corps of Engineers Ecosystem
Management and Restoration
Rese arch P rogra m (E MRRP).
Because the EMRRP research
addressed multiple species of
sturgeons, work on pallid sturgeon
was limited to a descriptive study of
swimm ing performance and to
analysis of taxonomic data obtained
from the handful of field-collected
specimens. With four years of
funding from the U.S. Army Engineer
Mississippi Valley Division (MV D),
the project has since then broadened
in scope to include the entire Lower
Mississippi River (LM R) and almost
every aspect of Sca phirhynchus
biology. A formal study was devised
in 2000 with emphasis placed on
habitat characterization and
morpho metric/meristic d ata
collection. Concerted efforts to keep
data c ollection consistent while
methods were honed and updated
have yielded a substantial database
despite the elusive nature of the
species. To date, a total o f 115 p allid
and 2,590 shovelnose sturgeons have
been captured, tagged and released by
CEW ES in the LMR , yielding an
overall pallid: shovelnose ratio of
1:23 . Total effort for all gears (gill
nets, trawls, trotlines) comb ined is
153 49.4 hours, which is equivalent to
692 days of sampling .
Sam pling the entire LMR is
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prob lematic given the vast
geographic scale, so the sampling
scheme was designed to address the
influence of the river’s large
geomorphologic features as well as
more subtle microhabitat
chara cteristics. U se of a
hierarchical system for habitat
characterization allows for habitat
assessments at multiple scales now
and in the future. The objective of
the first sampling year was to
determine gear efficiency and
seasonal chronology of sturgeon
abundance. The seco nd and third
years focused on delineating the
full geographical range of sturgeon
in the LMR and cap turing as many
specimens as possible. An ongoing goal is to determine habitat
use and preference, which requires
sampling in locations and during
seasons when sturgeon-capture is
unlikely as well as the locations and
seasons that typically yield good
catches.
Telemetry is not p ractical within
950 miles of free-flowing river, so
emphasis has been placed on
increasing recapture potential. In
addition to PIT tags, CEW ES uses
external tags and this year will
implement an educational campaign
to increase recovery of the tags
from commercial and recreational
fishermen. Recaptures have
alread y yielded invaluable data in
the Middle M ississippi River and
hopefully, similar results can be
achieved in the LMR with time and
effort.
From each pallid sturgeon captured,
17 m orphological measurements, 5
meristic counts, several qualitative
characters, a genetic tissue sample,
a fin ray clip, and a fecal sam ple
are collected along with all of the
habitat variables from the capture
site. Collection o f these data
allows taxonomic discrimination,
age and growth investigation, and
diet evaluation to be eventually
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linked with geographical and
seasonal variables. While species
discrimination using current
method s is contentious,
collaboration among investigators
may p rovid e resolution to this
impo rtant issue in the next 1-2
years. CEW ES plans to work with
a team from St. Louis U niversity
and University of Alabam a to
establish field-identifiable speciesspec ific chara cte rs for LMR
sturgeon.
All pectoral fin ray clips collected
by CEW ES through November
2003 have b een processed and
several independent age reads are
being recorded for each mounted
specimen. Results from this study
suggest that pallid sturgeon growth
is highly variable among
individuals but that annual
mortality does not appear to be
high. Initial examination of fecal
material suggests disparity among
shovelnose and pallid sturgeon
diets. The p resence of fish
rema ins in almo st all pallid
samples and none of the
shovelnose samples indicates that
the pallid sturgeon has greater
energy need s and different feeding
habits than the shovelnose
sturgeon. Forensic examination of
fecal material ind icates certain
invertebrate taxa are habitual food
items and that particular fish parts
may be identifiable to familial
taxonomic levels.
In December 2003, a study was
initiated on the effects of sand and
gravel mining on pallid sturgeon.
Mississippi Limestone Corporation
(MLC ), in cooperation with the
Corps of Engineers M emp his
District and CEWE S, allowed
sampling to occur in association
with actual gravel dredging
activities near Tunica, M S.
Comp aring sturgeon data from
dredged sites to data from
undisturbed reference sites may
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identify the effects, if any, of
dredging on sturgeon behavior and/or
occurrence. Trawling and trotlining
were employed in tandem during the
sampling event to document the
occurrence of young of year and
adults, respectively. CEW ES plans to
coo rdinate similar sa mpling even ts
during future operations of the MLC
dredge, and conduct a more detailed
geomorphic assessment of dredged
areas.
K. Jack Killgore
U.S. Army Corp s of Engineers
Waterwa ys Exp eriment Station
3909 Halls Ferry Road
Vicksburg, MS 39180-6199
(601)634-3397
killgok@wes.army.mil

TRAWL COLLECTIONS FROM
THE MISSISS IPPI RIVE R IN
THE

VICINITY OF VICKSBURG, MS
We were only able to sample for 9
days during 2003 due to extended
high water stage and other
complications. Of these, 8 days were
at river stages ranging from 15 -25 ft;
the lowest stage samp led wa s 9 ft.
We made 54 trawl pulls above
Vicksburg, Mississippi at RM 439,
444, 446, 456,471, and 478. A total
of 78 shovelnose sturgeon, 5 pallid
sturgeon, and one intermediate were
collected. Pallids were taken at
approximately RM 478, 456, and 444,
and ranged from 439 -739 mm F L.
Shovelnose were collected at all sites
and ranged from 76-6 56 m m FL .
Young of year shovelnose sturgeon
(<140 m m FL ) were more com mon in
shallow (<9 ft), sand/gravel areas
below gra vel bars. One shovelno se
tagged on 8/12/02 was captured,
release d, and repo rted b y a
com merc ial fisherman on 1/6/0 3.
This fish had moved ap proximately
40 miles downstream.

By-catch consisted of shrimp,
various aquatic insects, one
softshell turtle, and 11 species of
fish, including blue cat, channel cat,
flathead, striper, paddlefish, drum,
speckled chub, silver chub, shad,
sauger, and blue sucker. An
interesting side note was the
discovery of the endangered fat
poc ketbo ok mussel (Potamilus
capax) inhabiting the bases of Ajax
and Ben Lomon d dikes in
secondary channels between RM
481- 489.
Pau l Hartfield
Daniel Drennen
U.S. Fish and Wildlife Service
6578 Dogwood View Parkway
Jackson, MS 39206
(601)321-1125
paul_hartfield@fws.gov
Todd Slack
MS M useum of Natural Science
2148 R iverside Drive
Jackson, MS 39202-1353
(601)354-7303
todd.slack@mm ns.state.ms.us

BOZEMAN FISH HEALTH
CENTER
Bozeman Fish Health Center
continued its support of the pallid
sturgeon recovery program in 2003
by conduc ting fish health
assessments on hatchery reared
juvenile pallid sturgeon. We
conducted three assessments on fish
from G arrison National Fish
Hatchery and M iles City State Fish
Hatchery, twice from Gavins Point
National Fish Hatchery, and once
from N eosho N ational Fish
Hatchery.
For the fish health assessments,
pallid sturgeon are ra ndomly
samp led to repre sent the family
groups and/or rearing tanks at a rate
of 60 fish/female for necropsy and
histological evaluation.
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Information regarding rearing
conditions (e.g. water temperature,
feeding rate, diet, mortality, etc)
for the 3 0 d p rior to samp le
collection is also requested from
each hatchery.
The fish health assessm ents
include gross ne cropsy, virus
status, liver condition, and skin
condition. Gross necro psy
includes length and w eight as well
as any lesions present on the fish
that are samp led. Virus status
indicates whether the p allid
sturgeon iridovirus is present or
absent. If the virus is present then
the severity of the infection is rated
on a scale of one to five with one
representing minimal infection of
one or two infected cells pre sent in
the entire section of pectoral fin
and five being a severe infection
with too many cells to count in an
entire section of pectoral fin. The
condition of the liver is also
examined to determine the fishes
health. Fatty vacuolation of
hepatocytes is score d from zero to
five with zero being no fat present
and five representing hepatocytes
membranes that have ruptured due
to fat acc umulation in the cell
resulting in the loss of normal liver
architecture. A score of four is
considered borderline
patho logical, five is patho logical.
Fat utilization and acc umulation is
an active pro cess often resulting in
observable zones of fat storage
(particularly aro und vessels). To
accommodate this occurrence,
three sections of liver (obtained
from 3 different areas) are
examined and zones are scored
separately for each section, then
averaged to obtain a score for that
individual liver. Skin condition is
determined by examining one
barbel and one pectoral fin from
each fish. The numb er of mucus
cells per ten fields at 10x are
counted as well as the number of
sensory epithelia (taste bud s,
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sensory pits) per ten fields at 10x and
the condition (normal, degenerate,
necro tic) of these cells is no ted.
Crystal Hudson
U.S. Fish and Wildlife Service
Bozeman Fish Health Center
920 Technology Boulevard
Bozeman, MT 59718
(406)582-8656
crystal_hudson@fws.gov

BOZEMAN FISH
TECHNOLOGY CENTER
Bozem an Fish Technology Center
continued its research on sturgeon
species in 2003 by completing several
studies. The first study was “The
effects of density on the health and
growth of shovelnose sturgeon”. The
main p urpo se of this stud y was to
evalua te the expression of the pallid
sturgeon iridovirus in relationship to
fish density. The second study was
“The effect of diet modification on
growth and quality of shovelnose
sturgeon”. The primary purpose for
this study was to evaluate several
different feeds and comp are the
overall quality of fish. This study
coincides with the third study “The
effect of dietary energy level on
growth and lipid deposition of
shovelnose sturgeon”. T he purpose
of this study was to evaluate several
different feeds and compa re lipid
deposition in the liver.
We also c ollected preliminary data
for comparative analysis of two
anesthetics: ms-222, Aqui-s for
inducing fish to a handleable and fully
anesthetized stage.
Currently we are studying the effects
of vitamin D3, flourine and
phosphorous on gro wth, survival and
quality of shovelnose sturgeon. There
are seven fam ilies of juve nile pallid
sturgeon being held at the Technology
Center. One family will be
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transported to Gavins Point
National Fish Hatchery for future
brood. The remaining six families
will be stocked in the Upper
Missouri River above Fred
Robinson Bridge. A total of 3031
fish are presently located at the
Bozem an Fish Technology Center.
Future activities include additional
nutritional studies, further fin curl
analysis and studying egg
temperature tolerance during
incubation. We also plan on
assisting with capturing and
spawning of adult pallid sturgeon
above Fort Peck R eservoir and
rearing any pro geny from those
efforts.
Matt Toner
U.S. Fish and Wildlife Service
Bozem an Fish Technology Center
4050 Bridger Canyon Road
Bozeman, MT 59715
(406)587-9265
matt_toner@fws.gov

GAVINS POINT NATIONAL
FISH HATCHERY
After over 20,000 pallid sturgeon
fry (2002 year-class) were
transferred from the Garrison Dam
National Fish Hatchery, ND , last
year. Two months later 2,000
juveniles were shipped to the
USGS Columbia Environmental
Research Center in Missouri for
their use in approved research
pertaining to the recovery of that
species. In mid-December 2002,
approx. 3,740 juveniles from three
families were transferred to the
Neosho N FH, M O, for rearing, and
later ta gging a nd stocking in R PM A
# 4.
The nine families of 2001 yearclass future broodstock and
stocking fish were PIT tagged .
Approximately 159 of these fish,
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excess to our future broodstock
need s, were stocke d at two sites in
the Missouri River below Gavins
Point Dam. Ad ditiona lly, hatchery
facilities completing PIT tagging
of pallid sturgeon now use the
com puter software that wo rks in
conjunction with the reader to scan
the tag number into the database
after the tag is injected into the
fish. The fork length (mm) and
weight (gms) are entered into the
system along with other pertinent
information.
Upper Basin Pallid Sturgeon
Workgroup meetings were
attended in M iles City, MT, in
Decemb er and M arch; and the
Middle Basin Pallid Sturgeon
Workgroup meeting was attended
in January. Herb has worked on
both the Stocking Committee and
the Propagation Co mmittee with
the goal of updating both the
Stocking Plan and the
Propagation/Genetics Plan. The
Propagation Co mmittee met at the
Garrison Dam NFH in July 2003,
and at the G avins P oint N FH in
October 2003, with the final
updated product to be completed
by the M arch 2 004 . Add itionally,
we assisted Rob Klumb, Great
Plains FW MAO Pierre, SD , with
his research project entitled
“Bioenergetics Model
Develop ment For Juvenile Pallid
Sturgeon”. He is exploring tro phic
interactions between fishes and
their prey by using bioenergetics
mod els. Th e objectives of this
project are to derive empirical
respiration parameters and energy
densities for pallid sturgeon.
All twenty of the 20 foot and 30
foot diameter circular fiberglass
tanks, along with nearly 90 percent
of the plumbing supplies, were
purchased for the Gavins Point
NF H b y the Co rps of Engineers to
be installed later in the new
Advanced Rearing and Broodstock
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Ho lding Facility. Now all we need is
the building, but we are getting
closer.
Our hatchery crew dismantled the two
ultraviolet light disinfection units
within the Endangered Species
Building and replumbed them so that
each one can be operated separately
or both at the same time. If one UV
unit needs maintenance at any time,
then that one can be shut off while the
other one continues to operate and
disinfect the water. We were unable
to operate this system in this way
prior to project completion. The
pallid sturgeon hav e better disease
protection now.
Rick B arrows, B ozem an Fish
Tech no lo gy C en te r M T, provided
our hatchery with an experimental
broodstock diet (Sturgeon Grower
0305) for the 1998 year-class future
spawners. This was a test diet to see
whether these fish will consume the
feed and how well they will perform
once they start consuming it. Thus
far, it appears that the fish are doing
well on this diet.
Two fish health inspections were
conducted on the juv enile pallid
sturgeon at our hatchery. These were
com pleted on 10/22 /02 and 5/13/0 3.
Fish were found to be
nonsymp tomatic for the iridovirus.
Hatchery staff provided spawning
assistance to the staff at the Miles
City State Fish Hatchery, M T, during
the month of June 2003. Females
were cathetorized, eggs were boiled
in Ringer’s solution, sectioned, and
observed for polarization
determination. LHRH injections were
given to three females on June 30 and
July 1 after it was determined that
they were ready to spawn. Spawning
occurred on July 1 st and 2nd. A total
of 6 families were made from the
224 ,000 + green egg s produced.
Overall eyeup wa s 86.3 percent.
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A total of 601 of the 2002 yearclass pallid sturgeon juveniles were
PIT tagged and stocked below Fort
Randall Dam (RPMA # 3) on
7/24/03.
The hatchery crew PIT tagged 200
of the pallid sturgeon 2002 yearclass fish for future broodstock.
The 2002 year-class pallid sturgeon
juveniles were PIT tagged and
elastom ere tagged on 8/26/0 3.
These 1,951 fish were stocke d in
RPM A # 2 in the Missouri River
and lower Yellowstone River on
8/28 /03 at four different sites w ith
assistance from the Miles City SFH,
M T.
The 2002 year-class pallid sturgeon
juveniles were PIT tagged and
elastom ere tagged on 9/3/03 .
These 1,535 fish were stocke d in
RPM A # 4 in the Missouri River
below Gavins Point Dam at three
different sites.
Herb B ollig
U.S. Fish and Wildlife Service
Gavins Point NFH
31227 436 th Ave
Yankton, SD 57078
(605)665-3352
Herb_Bollig@fws.gov

GARRISON DA M NATIONAL
FISH HATCHERY
Through the efforts of Montana
Fish, Wildlife and Parks, U.S.
Geological Survey, and U.S . Fish
and Wildlife Service person nel,
adult pallid sturgeon were captured
near the confluence of the Missouri
and Yellowstone Rivers for spring
spawning . Three females and
eleven males were held at Garrison
Dam National Fish Hatchery for
spawning efforts. Three females
and four males were transported to
the M iles City State Fish Hatchery
(one of the females held and
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spawned at Miles City (#4855)
was spawned in 1999 at Garrison
Dam N FH). The fish were
concentrated up the Yellowstone
River with the majo rity of the fish
collected near the Highway 85
bridge.
Spawning occurred on June 25th
following positive readings for
both polarity indices and the
progesterone assay on the two
known females. One of the females
spawned this year was a 30 pound
fish that was assumed to be a m ale.
All fish were injected with LH-RH
to induce ovulation (0.05 mg/kg
females, 0.02 mg/kg males).
Matings were chosen based on the
genetic makeup of the ad ults. Milt
and eggs were transported by
private plane betw een M iles City
and G arrison Dam to acc omp lish
the matings.
Results of the spawning of one
female went very well with a
collection of nearly 160,000 eggs
and creatio n of five p roduction lots
and one additional brood lot. The
second fem ale ovulated poo rly
with production of 10,0 00 eggs,
none of which proved viable. The
third surprise female ovulated
slowly with a collection of 38,000
eggs. The egg viability was poor
with a total hatch of 250 fry. Post
hatch m ortality left us with only a
handful of fish for the broodstock
program.
Eggs from the first and third
female were driven to Bozeman
FTC. Eggs from the two
successful spaw ns at M iles City
SFH (six family lots) were driven
to Garrison Dam NFH. Milt from
all males spawned was received
and frozen at Garrison Dam NFH
with the assistance of the Warm
Springs FTC. Success in the
cryopreservation of milt this year
lacked consistency with some
samples showing 50% post freeze
motility and others little to no ne.
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Survival and growth of the 2003
progeny from both facilities was
excellent. Gavins Point NFH
received 4425 p rogeny from four
females, repre senting 1 3 family
groups. The fish were shipped at
three times from October 6 - Nov 20.
The average size of the fish was
nearly 6 inches (36.6 per p ound ).
Neosho N FH also received progeny
from Garrison. A total of 3919 seven
inch (19.3 fish per pound ) fish
representing three females and nine
males were transported to their
facility on October 30 th. Direct
stockings into RPA #4 took place on
two occasions. Mulberry Bend, NE
received 1 763 seven inch fish
comprised of three females and seven
family lots on Novem ber 3 rd.
Belle vu e, NE a nd Bo on ev ille, M O
received 1800 fish each of the same
lots on December 2 nd. The fall
stocked fish were coded wire and
elastomer tagged. Garrison Dam
NFH is currently maintaining 4000
progeny for the RPA #4 stockings this
spring.
Stocking of the 2002 year class was
com pleted mid July. A total of 5,448
ten inch fish representative of one
female and four males were stocked at
three sites in RPA #4 . Water
temperature at the stocking sites was
80°F, twelve degrees warmer than the
hatchery. Tempering was done at the
time of stocking .
A pallid sturgeon from the 1992
spawn at Blind Pony SFH held in a
400 gallon aquarium at Garrison Dam
NFH for the past 7 years (transferred
from Gavins Point) died the first of
September. The fish weighed 3.8
pou nds and wa s full of jet black eg gs.
The ovaries weighed 243 grams
(14.5% bod y weight). T he po larity
index of the eggs indicated that the
eggs were fully developed and ready
for spawn. Apparently even under
not so ideal cond itions, som e pallid
females are sexually mature in 10
years and at less than 4 p ounds!
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A pallid from Garrison Dam NFH
stocked at B ellevue, Neb raska in
April 2002 at 174 mm FL was
recap tured this spring. The length
at capture was 350 mm - 6.9 inches
of growth.
In July 2003, Mo ntana Fish,
Wildlife, and Parks (MTFWP)
personnel collected 21 of the 2001
progeny (p er M TF W P reports).
Garrison Dam NFH had stocked
1626 of the 2001 progeny at 5 sites
in RPA #2 on July 25th of 20 02.
Fifteen of the twenty-one fish
sampled were from Garrison Dam
NFH. Six fish were from Miles
City SFH (1277 stocked). The
average growth of the recaptured
fish was 2 inches in the year spent
at large. The range was 0.5 - 3.4
inches. Five more hatchery reared
pallid sturgeon were samp led in
August, two in September, and two
in October for a total of 30
sampled . Three o f the last four fish
sampled were caught on a setline
with a nightcrawler. Two of the
three caught were fro m G arrison’s
2001 p rogeny. They had grown to
twelve and a half inches FL. One
of the October fish sampled from
Garrison was stocked at Intake,
moved down the Yellowstone 70
miles and back up the Missouri 62
miles where it was sampled. The
fish had grown 3 inches in the 14
months at large.
Rob H olm
U.S. Fish and Wildlife Service
Garrison Dam NFH
Box 530
Riverdale, ND 58565
(701)654-7450
Rob_Holm@fws.gov

NATC HITOCH ES NATIONAL
FISH HATCHERY
Wild adult sturgeon of genus
Sca phirhynchus were captured
from the Old River Control
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Complex (ORCC) in C oncordia
Parish, Louisiana for spawning
attempts at the Natchitoches
National Fish Ha tchery (N NF H).
Sturgeon collections were made on
five dates from No vember 2 002 to
May 2003 via gill netting by
commercial fishermen working
with biologists of the Louisiana
Departm ent of W ildlife and
Fisheries (LDW F). Of the 473
sturgeon collected, 20 (4.2%) were
identified as the endangered pallid
sturgeon S. albus (PLS ); the rest
were the mo re common sho velnose
sturgeon S. platorynchus (HSN)
and the hybrid between the two
(PX H).
Fish collections were made on
November 13, December 5,
Feb ruary 11, March 20 and May
16. The pallid sturgeon and some
of the other sturgeon were
implanted with a PIT tag and later
released near the capture site on
No vember 1 3, February 11, May
16 and May 28. Of the 31
sturgeon weighed, measured and
PIT tagged, fork lengths ranged
from 739 to 10 02 m m (one small
one which was released un-tagged
was 358 m m) and bo dy weights
ranged from 1.56 to 4.22 kg.
Sturgeon were injected with
LHR H on A pril 30, May 13 and
May 22, for various reasons. No
sturgeon females with strong pallid
characteristics ovulated
sufficiently for propagation at
NN FH. Som e pallid sturgeon
males produced relatively large
quantities of high-density sperm
having at least 80 % initial motility.
Most of the sperm was given to Dr.
Ako s Ho rvath (who ac tually
collected it), a sturgeon sperm
cryopreservation expert from
Hungary conducting post-doctoral
research at Louisiana State
University with Dr. Terry Tiersch.
Dr. Horvath cryopreserved the
sperm on-site at NN FH and
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transferred the samples to LSU for
more permanent stora ge there in
liquid nitrogen . His intent was to
later test the ability of the
cryopreserved sperm to fertilize
sturgeon eggs and to produce
emb ryonic deve lopm ent at least to
neurulation. His research design
involved the evaluation of two levels
of cryoprotectant and two types of
sperm extender.
Two shovelnose sturgeon females
ovulated sufficiently to test the
cryopreserved sperm for Dr.
Horvath’s research. He used 12
treatments per female – each
treatment of 2 g of eggs was fertilized
with cryopreserved sperm having two
cryoprotectant levels, two types of
sperm extend er and from two ma les.
Additiona lly, control groups of eggs
from each female were fertilized with
fresh sperm from males 8656A and
6297A. Dr. Horvath confirmed
cleavage to the two and four-cell
stage within about four hours after
fertilization in all treatment groups,
and em bryonic de velopm ent past
neurulation three days later. In
general, Dr. Horvath reported 60-70%
fertilization rates for all treatments.
Thus, his protocols for sturgeon
sperm cryopreservation were
considered successful and
app roxim ately equivalent.
Two additional sturgeon spawning
and research activities were evaluated
using fish and oocytes from this FY.
One involved o ur methodology to
determine germinal vesicle migration
through calculation o f the polarity
index. We found that we could use
digital photomicrographs of bisected
ooctyes projected onto a computer
monitor for making polarity index
measurem ents.
The other technique evaluated with
sturgeon from this year wa s gastic
lavage . We found that the University
of Florida protocol prevented lavage
water from entering the gas bladder.
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Thus, the technique we had used for
sturgeon food habits last year
proved safe for use with sturgeon.
One pallid sturgeon having an
imbe dde d o-ring was severely
infected with iridovirus.
Dr. Jan Dean
U.S. Fish and Wildlife Service
Natchitoches NFH
Natchitoches, LA 71457
(318)352-5324
Jan_Dean@fws.gov

SCAPHIRHYNCHUS
CONFERENCE
A co nference exploring all asp ects
(political/social issues, systematics,
population status/ distribution,
artificial propagation/rearing,
ecology, and behavior) of the
biology of the shovelnose, pallid,
and Alabama sturgeon will be held
in St. Louis, Missouri, on January
11-13, 2005. Presentations and a
poster session will be held on
January 11-12 and on the 13 th there
will be a round table workshop on
pallid sturgeon for interested
parties. A Call for Papers will be
sent in the near future and
presentations are currently being
solicited. For more information
contact Dr. Tom Keevin (314)3318462 or Dr. Rick Mayden
(314)977-3494.

PALLID STURGEON TIP
LINE OPERATIONAL
The U.S. Fish and Wildlife Service
has rec ently develop ed a P allid
Sturgeon Tip-Line for anglers to
call in pallid sturgeon captures and
any pertinent information they may
have on loc ation and tags. This
was in response to having a central
collection point for any agency that
wants to provide a call in number
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for anglers. It does not preclude
agencies from de velop ing their
own collection method s, only
providing another option for
collecting information on the
stocking efforts. Currently the
plans are to resp ond to any calls,
collect information and provide
this information back to the
mon itoring crews in each state
where the capture occurred. The
last couple of years have resulted
in several phone calls to various
persons about the capture of
tagged pallid sturgeon. This has
provided monitoring crews with
impo rtant information on where to
possibly direct sampling efforts.
Please feel free to use the number
in any publication educating
anglers about pallid sturgeon. The
numb er to use is 1-888-203-9577.

The Pallid Sturgeon
Recovery Update is
available online at the
U.S. Fish and Wildlife
Service website under
pallid sturgeon activities:
www.mountainprairie.fws.gov/moriver

