The University of Arizona o
MAY &'GH
College of Agriculture

Schoql of Benewgble Natural Re_so‘urces 1985 M

325 Biological Sciences East Building e
Tucson, Arizona 85721 i / AProud Begmnmg

2 May 1985:';;_§J' 

Mr. Bill Mikus, Resource Manager S
Organ Pipe Cactus National Monument i HJHJ/V(l;‘;W"”'
USDI National Park Service X ! I

Route 1, Box 100

Ajo, Arizona 85321

Dear Bill:

Enclosed is a copy of the pupfish capture data we collected on 4-24, Figure

1 shows the approximate placement of the traps, the total number a fish caught
in each trap, and the total number of fish collected from certain general
areas. In parentheses I've shown the average catch per trap (set for 2 hr)

in certain areas. I used these values to help draw up a "suggested" trap
placement (Figure 2). They may also be of comparative value in future years.

As 1 mentioned on the phone, I think the use of at least 40 traps is appro-
priate and a 2-day census should ensure a good picture of pupfish abundance
and size distribution. If 40 (or more) traps set 3 times per day over 2 days
doesn't result in a perceptible drop in catch rates, you'll know there is a
very large population present. More likely, samples will be applicable to
depletion estimation techniques. Such a high level of effort should also re-
veal the presence of any small introduced fishes.

I've also enclosed 2 pages of notes illustrating the general approach to de-
pletion estimation techniques. Eventually I will provide you with the various
mathematical gymnastics which can be applied to capture data to produce an
estimate. It might be useful to attach this packet of information to the
draft report "Monitoring Abundance...." I submitted earlier.

I enjoyed our field work last week and the chance to visit with you and Dick.
Sincerely,
A
William J. Matter

Associate Professor
Wildlife and Fisheries Science

WJM/eba

CC: Peter Bennett
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Quitolaguitc Pond Puf’ sh Census 4/25/85

Procedure: 28 screened minnow traps were set in the pond according to the
- -placement shown in Figure 1. Nets were set for 2 hr and then
lifted from the water; all pupfish were counted and transfered to
an insulated cooler, and traps were returned to the pond.
Several traps that caught no fish were relocated after Run 1. The
new placements are shown on Figure 1 as open circles. ;
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Mr. Peter Bennett 7'16'357—
Western Archeological & Conservation Center

P. 0. Box 41058

Tucson, AZ 85717
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Enclosed are two copies (one for Bill Mikus) of the pupfish
collected on 5/23 24/85 The first figure shows the placement
and follows the general pattern I suggested in an earlier pommlnlCQ§§9§‘f§Z§;§§zg
I have shown the calculations necessarry to get an estlma e _of} pobulatlon i
size according to a regression technique described and ilibd- iedhirpﬁlckern. 3
(1975) - (a copy of the instructions from Ricker is enclosbd)wi-Fhe--d~day. L2}
effort (3 trappings per day) with 32 traps resulted in a very slight and
quite irregular drop in catch-per-unit-effort. Thus, the population estimate
(8900 fish) is not very precise. In fact, I have had some trouble calcu-
lating meaningful confidence limits, due in part I think, to the shallow and
irregular “depletion” we actually achieved. The positive side of this situation
is that it is a consequence of the large number of fish available for capture.

We captured and held almost 2000 fish and yet catch rates declined little,
indicative of a very large population relative to the total catch. The
mark-recapture technique used previously at Quitobaquito also yields an
increasingly more imprecise estimate as the actual population size increases,
so the problem is not unique to the "depletion technique". I'm sure that
the use of more traps would yield a more precise estimate at this high pop-
ulation level, but such precision may not be required once you know the pop-
ulation is around 9000 fish (higher than any of the estimates by Kynard).

Dear Peter:

e
P
{

I have also enclosed the data (tabular and graphic) on the size-distri-
bution of pupfish sampled on 5/23-24/85. A total of 389 fish were measured
and the distribution shows the presence of three to four age/size-classes.
Thus the population has a "healthy” mix of individuals at a variety of ages.
These data could yield an informative historical record if collected annually.

I strongly recommend that you consider using a depletion census for
future population monitoring at Quitobaquito because:

it requires a minimum of handling and stress to the fish,

it does not require "mutilation” (fin clipping) or marking of the fish,

it is relatively simple and rapid and a procedure suitable for field
application by available personnel,

« as a result of #3, it permits an intensive trapping effort to be

conducted within the same man-hour commitment expended in previous censes,

. as a result of #4, all potential habitats can be sampled, more individual

fish can be examined and the chances of recovering any introduced

fish species are enhanced.

w £ whhe

I wouid also recommend that:

1. the number of available traps be increased to 45 to 50 (the ease of
operation will ensure that this is not a burden),

2. two-day removal efforts with three, 2 to 2i-hour sets per day be
continued at least once per year,



3. length data from a subsample of captured pupfish (at least 250-300)
continue to be taken in order to follow the age-class make up of
the population and to construct a data base for future comparison,

L. at least two floating holding cages be acquired for retention of fish
during depletion sampling, and

5. a computer program for estimation of population size and confidence
intervals for that estimate be developed, possibly according to
the outline given by White, G. C., D. R. Anderson, XK. P. Burnham,
and D. L. Otis. 1982. Capture-recapture and removal methods for
sampling closed populations. Report No. LA-8787-NERP. Los Alamos
National Laboratory, Los Alamos, New Mexico.

or
Otis et al. 1978. Statistical inference from capture data on
closed populations. Wildlife Monographs 62: 1-135.

T want to assure you that I will be available to meet with you or Park
personnel in order to fill in any detail which may be required to implement
those recommendations you feel have merit or to generate additional recommendations.

Sincerely,

M 4-24-15"

William J. Matter
Associate Professor
Wildlife and Fisheries Science
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United States Department of the Interior

NATIONAL PARK SERVICE
ORGAN PIPE CACTUS NATIONAL MONUMENT

IN REPLY REFER TO: Routel BOX 100 AJO AZ 85321

N2219 March 18, 1981
Memorandum %/,q/al

To: Files ‘

From: Resource Management Specialist, ORPI

Subject:  Spring 1981 Population Estimate, Pupfish

The first spring pupfish (pre-breeding) population estimate was conducted
on Tuesday, March 17, 1981. It is not intended to provide as detailed
information as the Peterson-Mark recapture of the fall months. Instead, it
is hoped that, by duplicating this procedure in future years, trends can be
identified and/or major problems such as the golden shiner introduction
detected early.

Procedure: Ten traps were placed at locations shown on the accompanying

map. They were set near the surface with the top of the trap not lower than
2 or 3 inches below the surface and vegetation was cleared away from the
entrances. Ends of traps were aligned parallel to the bank. Traps were set
at 1100 hours and not disturbed for 4 hours and then checked and emptied at
1500 hours. The fish in each trap were counted and returned to the water
immediately, exactly where trapped, to minimize disturbance to any breeding
activity that might be under way. Fish were estimated in two size categories
only.

Prevailing conditions: Sky condltlon--mostly clear, few high thin scattered
clouds——calm Maximum free air temperature at visitor center 79°F. Minimum
43°F. Water Temperature-- (taken approximately 10 feet from shore at surface
in center of circle of traps at northeast corner of pond)--74°F (22°C).

Note' Original intent was to trap as soon as surface water temperature reached
700C; but trapping was delayed due to unavoidable circumstances. Surface water
temperature this year first reached 20°C about February 27th. Colder weather
followed, however, and water temperature was no doubt depressed until nearly
the date of the trapping. Future spring censuses should commence when surface
water temperature first reaches 20°C and stays there.

Results: Four hundred twenty-five fish were trapped during the 4-hour period.
This represents 10.6 fish/per trap/hour.




Fish ( 22mm. length = 14
Fish 7 22mm. length = 411
Total 425

General observations: Fish were vigorous and appeared healthy. No obvious
problems were noted. Males were in full breeding color.

’

James T. Peters

map ofecked
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United States Department of the Interior

NATIONAL PARK SERVICE

ORGAN PIPE CACTUS NATIONAL MONUMENT
PXOOBOSK XX XX PRI DXCAX XK
Route 1, Box 100, Ajo, AZ 85321

IN REPLY REFER TO:

N2219 November 7, 1980
Memorandum

To: Files

From: Resources Management Specialist, ORPI

Subject: Fall Pupfish Survey, 1980

The fall pupfish population census was started October 14, 1980. Good
weather prevailed with highs in the 70's and 80's and lows varying from
61°F at the start to 44°F at the end of the recapture phase. Water tempera-
ture ten feet from shore was 21°C and 20°C respectively for the capture

and recapture operations.

Max Logan, VIP, again assisted inkhe census. October trap locations (similar
to those listed in Kynard's Technical Report #1) were used, except that

those traps which consistantly produced no fish were moved to more productive
sites in order to obtain the minimum sample size in one day to prevent having
to hold the fish overnight with possible mortality.

A problem with the traps was identified and corrected. The wire screening
did not fit properly and was probably allowing the smaller fish to escape.
Obviously, this occurrence will affect the results of the past three surveys.
It was not corrected until after the 1980 census.

A capture of 3.0 fish/trap/hour indicates a considerable increase from prior
years in spite of the fact that the population estimate suggests a slightly
reduced population. This discrepancy must be resolved before the Peterson-
Mark recapture system can be replaced by a substitute fish/trap/hour system.

During the survey an extra trap was placed in the east spring (the spring
nearest the V-notch weir), and pupfish were located. This fact is only noted
because the question of whether fish were present in the springs was raised
recently by U.S. Fish and Wildlife endangered species coordinator Jerry

Burton during an on-site visit to resolve the critical habitat issue. The
disjunct population is obviously small due to the very limited water present
in the tule-choked spring. This population was not included in the population
census, and Kynard does not refer to it in his reports.

Census results are attached.

s T. Peters

Enclosure




QUITOBAQUITO PUPFISH SURVEY

October 14, 1980, CAPTURE October 17, 1980, RECAPTURE

TRAPPING

Markable 152 Submarkable 62 Total 302
86 43 _182
42 62
22 15 484
302 182

RECAPTURE

Marked: 35 Unmarked: 178 Submarkable: 86
A
N =M Where. ..
R

A

N = estimate of population size

M = number of fish marked and released

C = recapture sample size

R = number of marked fish recaptured

N = 302 » 278 = 2,399 (markable population only)

35
.31
% of population which is submarkable: 278 / 86.0 or 31%
2,399 2,399
.31 . . +744

743.7 3,143 Total Population

FISH/TRAP/HOUR (Determined from original trapping sequence only, not recapture)

484 fish
8 hours trapping
20 traps used

60.5 fish/hour 3.0 fish/trap/hour
8 / 484 20 /60.5
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United States Department of the Interior

NATIONAL PARK SERVICE

ORGAN PIPE CACTUS NATIONAL MONUMENT
%XXXK%XMX&MXXXRX%QN»X%%XX

IN REPLY REFER TO: Route”1, Box 100, AjO, AZ 85321
N-2219
November 20, 1979
MEMORANDUM
TO: Files )
Through: Chief Ranger and Superintendent:
FROM: Resources Management Specialist

SUBJECT: Annual Pupfish Population Survey

The annual pupfish census was started on October 3, 1979, The weather was
favorable for trapping, reaching daytime highs of approximately 103° and Tows
around 68°. The temperature of the water approximately 10 feet from shore

o~ was recorded at 21°C, 306 fish were obtained, marked, and released by 1200
hours on 10/4/79.

Max Logan and Julie Schultz, both VIPs aided in conducting the survey. The
October trap locations diagram was used to determine trap sites. It was
found that the most successful traps were located along the north bank, in
shallow water quite close to shore with both ends of the trap clear of
vegetation,

& ¢ capture of ,89 fish/trap/hour as compared to .77 fish/trap/hour for
.~ \last year indicates the fish were slightly more active than last year,
~“y It is important that we standardize trapping techniques from year to year so
+ v that we can eventually arrive at a population estimate using only the

number of fish trapped per hour rather than the entire Peterson mark-

h _\rﬂ:’v
W, recapture system.

st In computing the results it is important to remember that the submarkable
& fish are not counted as part of the retrapping sample size (C). Instead, the
percentage of submarkables taken in the recapture sample is added to the
population estimate to make up the total population estimate.

One question not yet resolved is whether the recapture of marked plus unmarked
but markable sized fish must equal or exceed 300 individuals in order to make
up a valid sample or if the total recapture sample (including submarkables)
must equal or exceed 300 individuals.

N The ratio of submarkables to markable fish was obtained using the recapture
sample only.




4

The disjunct population discovered on the west side of the pond at the
overflow last year ha& disappeared. The overflow area was dry at the
time of the survey, probably due to reduced spring flow/rainfall this year.

For census results see attachments.

James T, Peters
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Qu..fLOBAQUITO PUPFISH SURVEY

October 1979

TRAPPING
Markable: 70 Submarkable: 31
80 50
115 Lo
6 b
35 15
306 142
RECAPTURE
Marked: 25 Unmarked: 178 Submarkable: 112
A
N =M
N = estimate of population size
M = no., fish marked and released
C = recapture sample size
R = no. marked fish recaptured
N =306 * 203 = 2485 markable population only
25

% of population which is submarkable:

-36
315/ 112

2L85 2485
.36 895
BoL.60 E33§§] POPULATION ESTIMATE
FISH/TRAP/HOUR

448 fish caught total
25 total hours of trapping
20 traps

.9 fish/hour
25 /Lh8 20

.89 fish/trap/hour
17.9
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CALL o LAT N OF CONFIDENCE INTERVAL Fl.. ESTIMATE

R 25 .12

e a—

c 203

Using the graph, P values placed at .07 and .17

Ry = (C).17 = 203 x .17 = 34.53

Ro (€).07 = 203 x .07 = k.21

MC MC

oS —_—
N95% = Rl to R2

= 306 - 203 to 306 . 203
3L 51 14,27

:] 1800 to 4371

PROCEDURE

1. U?ing the same values as were used to determine the population estimate, find
R/C.

2. Locate this point on the X axis.
3. On the vertical above that point, locate the 2 points (one above the other)
where the C value (curved line) intersects. For example. if R/C = .2 and

C = 250 the curved lines will intersect .2 at .15 and .26.

L. Calculate the lower R (Ry) by multiplying .26(C) and the higher R (Ry)
by multiplying .15(C).

5. Calculate the 95% confidence interval by using the formula:

AN
N = MC to MC
95% Ry R2
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United States Department of the Interior

NATIONAL PARK SERVICE
ORGAN PIPE CACTUS NATIONAL MONUMENT
ROUTE 1,BOX 100
IN REPLY REFER TO: AJO,ARIZONA 85321
N-2219

November 17, 1978

Memorandum

To: Files Okdﬂ/ ﬂ\/
Through: Chief Ranger and Superiq}éndent

Frdm; Resources Management Specialist

Subject: Annual Pupfish Population Survey

The annual pupfish census was started Monday October 23, 1978, Live
trapping to obtain the required sample for marking was hampered by
unfavorable weather. 1In spite of unseasonably cool temperatures
resulting from a cold front and an abnormal amount of rain the required
~~ 300 fish were obtained, marked and released by 1400 hrs. on 10/25/78. -
A warming trend was evident for recapture and reasonably good success

was obtained over a 24 hr. period in spite of high water turbidity

and depressed water temperatures.

Mr. Robert Garrett of Tucson, Dr. Kynard's assistant, helped on a

volunteer basis since 1978 was the first year the census was conducted

by Park staff. Trap locations suggested in Kynard's publication were

not strictly adhered to because it was not possible ot obtain the required
minimum number of fish from those locations. (Presumably due to the colder
water temperatures noted in 1978). The majority of the successful traps
were concentrated along the north bank, close to shore and quite shallow.
Traps set deeper and those few located away from shore did yield a few fish
indicating - some dispersal within the pond, but they were few in number.

One of the spare traps was set in the overflow area south of the pond

during the recapture phase in an effort to determine if any fin-clipped fish
would migrate to that area thus indicating a continuous population; none
did. This should not be construed to suggest that there is no population
flow between the two areas, but rather that none occurred during the short
duration of the survey. This population was not noted by Kynard earlier
and is thought to be recent. This population was not treated as part of

the main pond ecosystem for sampling purposes and although it consists of

a minimum of several hundred individuals it is not included and probably
should not be in the future.

"_~\ Low surface water temperatures of 14,50C and the fact that most of the fish
were concentrated close to the north shore suggests they were no longer in
their summer movement patterns. In future years every effort should be

made to time the census so that it is made as late as possible in the year



(to guarantee a greater number of markable fish greater than 22 mm in length)
but early enough that they are still in their summer movement patterns.
Normally this time frame would be the 1st two weeks of October. The Tow
capture of fish/per trap/hr. of .77 compared to Kynard's 18.6 fish/per trap/hr.
indicates that they were not very active. In a post-Census conversation he
stated that spatial orientation or trap locations can be varied if necessary
to capture the required sample. It is essential, however, to obtain at
least 300 fish of markable size and to return a relative proportion of the
marked fish to the same approximate locations from which they were obtained.
For example, if 20% of the fish originally were trapped in the NE corner of
the pond, then after fin clipping roughly that number should be returned to
the NE corner prior to the recapture.

A few other additional suggestions are offered to help maintain continuity

in future surveys. Traps are all numbered to minimize the chance of losing

one in the pond. An aerator would be desirable especially if the original
capture does not produce the 300 fish and those captured must be held overnight.
When counting fish,sub-markables (those less than 22 mm in length) should

be kept in a separate container. They are not counted as part of the re-capture
sample.

For census results see attachments,

James T, Peters
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