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October 7, 1996

Mr. Jay Brashear, Chairx

Arizona Navigable Stream Adjudication Commission
1700 W. Washington, Room 404

Phoenix, A% 85007

Re: C(Clarification of Submission of Exhibits

Dear Mr. Brashear:

The Arizona Game and Fish Department (Department) filed a "Notice
of Appearance and Intent to Participate in the Matter of the
Navigability of the 8alt River" dated January 14, 1996 and
"Exhibits, Arizona Game and Fish Commission, Navigable Streams
Adjudication, Salt River, 1994". The Department is listed on
"DOCKET NO. 94-1, Salt River Navigability, Notices of Appearance

Received for 2-14-94" on page 10, under a heading "NON NAVIGABLE
POSTTIONY ,

The Department was not intending to take a position on whether the
river was navigable, but we were prepared to address the public
trust values associated with the Salt River. The Department hereby
resubmits the document titled "Exhibits, Arizona Game and Fish
Commission, Navigable Streams Adjudication, Salt River, 1994" for
uge in that context.

We appreciate the opportunity to clarify our intentions. If you
have any questions, ouxr principal point of contact will be James E.
Burton, Habitat Branch Chief, at (602) 789-3602.

Sincerely,
&M{g

Duane L. Shroufe
Director

DLS :ww

Enclosure

Maricopa County, Lower Salt River
03-005-NAV
4/7/03

Evidence Item No. d/ C/

An Equal Opportunily Reasonable Accommodations Agency
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Arizona Game & Fish Commission
Index of Exhibits

Documents pertaining to the acquisition of the Base & Meridian property (B & M
wildlife Area) from the Bureau of Land Management for "Recreation and Public
Purposes”, and documenting public purposes values.

Management plans for the B & M Wildlife Area.

Evidence of Arizona Game and Fish Commission mandates {0 manage state resources
for public trust values.

a. Title 17, particularly 17-102, 17-201, 17-231.
b.  Commission Policies A2.13, A2.16, I2.3.

Evidence of hunting, fishing, recreation and riparian protection as public trust values,
including: _

a. Connecticut Department of Environmental Protection. 1990. Putting the
Public Trust Doctrine to Work: The Application of the Public Trust Doctrine
to the Management of Lands, Waters and Living Resources of the Coastal
States.

b. Johnson, R.W., C. Goeppele, D. Jansen, and R. Paschal. 1992. The Public
Trust Doctrine Handbook: A Description and Model for Washington’s
Shoreline Permit Administrators. Washington State Department of Ecology.

c. North Dakota. 1989. Rule 89-10 Islands and Beds of Navigable Streams and
Waters. pursuant to North Dakota Century Code Chapter 61-33.

d. Swanson, E. 1993. Public Trust Values of Arizona’s Navigable Streams.
Presentation to the Arizona Navigable Streams Adjudication Commission,
April, 13, 1993. 7 pp.

Documented evidence of public values along watercourses and particularly the Sait
River, including:

a. Arizona Game and Fish Department. 1987. Final Report. W-53-R-37. Gila
River Use: Wildlife Investigation, July 1, 1984 - June 30, 1987,

b. Biotic Communities of the American Southwest -- United States and Mexico.
1982. In D.E. Brown, ed. Desert Plants Vol 4 Nos. 1-4. University of
Arizona Press. Tucson, AZ. 315 pp.



Arizona Game & Fish Commission
Index of Exhibits

Carr, J.N. 1992, Arizona Wildiife Viewing Guide. Falcon Press Publishing
Company. Helena and Billings Montana. 93 pp.

Goode, P.D., Jr. 1982, Man and Wildlife In Arizona. Arizona Game and Fish
Dept. Phoenix, AZ. 232 pp.

Lowe, C.H. 1964. Arizona’s Natural Environment. University of Arizona
Press. Tucson, AZ. 136 pp.

Lowe, C.H, and D.E. Brown. 1973. The Natural Vegetation of Arizona.
Arizona Game and Fish Department and Arizona Resources Information
System. Phoenix, AZ. 53 pp. :

Minckley, W.L. 1973. Fishes Of Arizona. Arizona Game and Fish
Department. Phoenix, AZ. 293 pp.

Ohmart, R.D. 1979. Past.and Present Biotic communities of the Lower
Colorado River Mainstem and Selected Tributaries. Vol IV. Center for
Environmental Studies, Arizona State University, Tempe, AZ.

Rinne, J.N. and W.L. Minckley. 1991. Native Fishes of Arid Lands: A
- Dwindling Resource of the Desert Southwest. USDA Forest Service Tech
Report RM-206. 46 pp. _

Vaiencia, R.A., J.A. Wennerlund, R.A. Winstead, S. Woods, L. Riley, E.
Swanson, S. Olson. Arizona Riparian Inventory and Mapping Project. 1993.
A Report to the Governor, President, and Speaker of the House. Arizona
Game and Fish Department. 138 pp.
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no2l3a-1 UNITED STATE: FuxM APPROVED

ober 1064) U pARTMENT OF THE INTERIOR BUDGET BUREAU NO. 12-R121J.3
BUREAU COF LAND MANAGEMENT

Date and time received

APPLICATION FOR LAND FOR RECREATION
OR PUBLIC PURPOSES

Act of Juse 14, 1026 (43 Stat. 741), as amended: Act of June 4, 1954 Land Qffice and Serial Number
{43 Stat, 173; 43 U.8.C. 369 Sections 1-d) Arizona 032525
1. Namo and addiess of applicant (inciude zip code) PREVIOUS APPLICATIONS
Arizona Game and Fish Commission e 2 DATE
2222 West Greenway Road
Phoenix, Arizona 85023
2, Give lagal description of rhe land applied for (use metes and bounds description, if necessary)
SZCTION | TOWNSHIP [ RANGE | MERIDIAN
31 IN 1E Gila and Salt River
Lots 3, 5, 6, 7 and 8, NE 1/4 SW 1/4
State of Arizona Containing 122.94 acraes
3a. Are you applyingto: [JLease [ Purchase (If to lease, indicate years }
5. Is your use to be: [ Public Recreational [x] Other public purposes (If other public purposes, specify)
' Wildlife Purposes
4a. Does this application include withdrawn lands administered by an agency outside the Department of the Interio:?
Myes XINo (If “'yes.' give name of agency)
b. Are comments of agency attached? [_]Yes [ _]Ne
5. Are plans for development, use, and maintenance attached? [XiYes [(JNo
' 6a., What is your authority to hold land for these purposes? —
¥ 4 purp b. Is copy attached? [ | Yes X No
Sec, 17-231 and 17-241, A R.S
Proposed disposition of revenues, if any
None anticipated.
3. Have you enclosed filing fee of $10? [X]Yes [ _]No
9. Have you attached the required Petition for Classification (Form 2400-7)? CYes K]lNo

[, the undersigned, submit this application on behaif of the applicant by virtue of the authority granted by

Azrticle 2, Sec. 17-211, AL R.S.

(Signature?of Authgriz:ed Otficer)

g, oy
July 20, 1972 Director and Secretarv
(Date) Arizona Game and(Bdsh Commission

mirle 18 U.S.C. Section 1001, makes it a critme for any person knowingly and wilfully to make to any department or agency of tac
Urited States any faise, (ictitious, or freudulent statements or representations as to any matter within its jurisdiction.

——




ot farm 1350 < ’ K THustration Na.

[Mareh 174680

U.5. DEPARTMENT OF THE INTERIOR
ASSURANCE OF (OMPLIANCE
{TITLE 91, CIVEL RIGHTS ACT OF 1944)

Arizona Game and Fish Commission (hereinafter called "Applicanc-Recipient”)

) i Mame of Applicant. Hocigient)
HEREBY AGREES THAT IT will comply with Title VI of the Civil Rights Act of 1964 (P.L. 88-332) and
4il requirements imposed by or pursuant to the Department of the Interior Regulation (43 CFR 17) issued
pursuant to chat tide, to the end chat, in accordance with Title VI of that Act.and the Regulation, no per.
som in che United States shall, on the ground of race, color, or national origin be exciuded from participa-
tion in. be denicd the benefits of, or be otherwise subjected to discrimination under any program or activity
ent receives financial assisance from Bureau of Land Managementand. .

Bureau or Office

Hereby Gives Assurance That It will immediately rake any measures to effectuace this agreement,

for which the Applicant-Recipi

If any real property or structure thereon is provided or improved with the aid of Federal financial assistance
extended to the Applicant-Recipient by Bureau of Land Management _  This assurance obligates the
Bureau or Othee
Applicant-Recipient, or in the case of any transfer of such property, any transferee for the period during
which the real properry or structure is used for a purpose involving the provision of similar services or bene-
fics. If any personal property is so provided, this assurance obligates the Applicant-Recipient for the pericd
during which it retains ownership or possession of the property. In all other cases, this assurance obligates
the Applicant-Recipient for the period during which the Federal financial assistance is extended to it by—

Bureau of Land Management
Bureau or Office

THIS ASSURANCE is given in consideration of and for the purpose of obraining any and all Federal grants,
loans, concracts, property discounts or other Federal financial assistance extended after the date hereof to the
Applicant-Recipient by the bureau or office, including installment payments after such date on account of
arrangements for Federal financial assistance which were approved hefore such date. The Applicant-Recipient
recognizes and agrees thac such Federal financial assistance will be exrended in reliance on the representations
and agreements made in this assurance, and thac the United States shall reserve the right to seek judicial
enforcement of this assurance. This assurance is binding on the Applicant-Recipient, its successors, trans~
ferees, and assignees, and the person or persons whose signature appear below are authorized to sign this
assurance on behalf of the Applicant-Recipienc,

CJuly 20, 1972 Arizona Game and Fish Commission
DATED : APPLICANT-RECIPIENT -

a‘%j ) ° 2 S 7 ) .
By / ;.,:- r-}_-,/( //' {4‘!‘:{:&/}?'_,

{President, Chaizman of Board or Comparabie
puthorired Official

Robert A, Jantzen, Director and Secretary

2222 West Greenway Road, Phoenix, Arizona 85023
APPLICANT.RECIPIENT'S MAILING ADDRESS :

0,3, COVERNMENT PRINTING OFFICK : G OF m 226418
' $19+773




Supplement to ''Application for Land
for Recreation or Public Purposes'
in Maricopa County, Arizona

Under the provisions of the Act of Congress of June 14, 1926
(44 Stat, 741; 43 U.S.C. 86G), as amended by the Act of June 4, 1954
(68 Stat. 173}, the enclosed Application for Land for Recreation or
Public Purposes is presented for action by the Bureau of L.and Manage-

ment.

In support of the application the following information is sub-
mitted for consideration:

A.

Since 1961, and up to the present time, our Depart-
ment has expressed an interest in the Base and
Meridian Waterfowl Area.

Our letters of November 30, 1961 and May 1, 1963
described our interest in acquiring jurisdiction and
management responsibility over the land described
in the above application.

When the Department first acquired use of the land,
we did so under lease No. Arizona 032525 since we
were not sure of the effects of flooding on the project.
We find now that the floodings of 1965, 1966, 1968
and 1970 had little affect on our management program
and we are able to cope with these periodic floodings.

Since entering into the lease with the DBureau of Land
Management on this property the Game and Fish Depart-
ment has spent $9, 890.48 on management. The expend-
iture is broken down as follows: $1,081.76 on prelimi-
nary costs (engineering and mapping), $7,722.12 on
construction of dikes and $1, 086. 60 on maintenance
(dikes, mosquito control and cleanup of litter).

Our plan of development includes maintenance and
improvement of the dikes and spillway, closure of
the area to vehicular travel, water level control and
continuation of management for wildlife purposes.
The present and future uses of the area inciude::



i
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Maintenance of wildlife habitat (waterfowl,
whitewing and mourning doves, quail, shore-
birds and miscellaneous wildlife).

Utilization by hunters during open seasons.

Use by sightseers, birdwatchers and nature
photographers.

Field trials for hunting dogs.

All other uses that are compatible with a wildlife
area.

The Arizona Game and Fish Commission and Department
agree to the following stipulations:

1.

3.

5.

.6.

To maintain the lands open to use by the public
for wildlife and recreational purposes without
discrimination or favor.

To submit to the Bureau of Land Management
a schedule of fees, if any, for use of the facilities,
The charges shall be subject to review for con-
formance and subject to appropriate modification
by the Secretary of the Interior or bis delegate
after reasonable notice and opportunity for hear-
ing. However, we do not anticipate any program
to charge the public for use of facilities except
that hunters and/or fishermen will need licenses
in accordance with State Law.

To develop the lands in accordance with the
approved plan of management or program of
utilization.

To allow the Bureau of Liand Management to
manage, consistent with the wildlife and recre-
ational objectives of the area, all the other values
of the lands and to recognize the right of the United
States to retain the revenues from such manage-
ment,

To maintain in a satisfactory condition the facilities
constructed on these lands, '

To éxecute an Assurance of Compiia.nce to Title VI
of the Civil Rights Act of 1964. ‘

w2




United States Department of the Interior £R-032525

BUREAU OF LAND MANAGEMENT
Phoenix District Office
2929 West Clarendon
Phoenix, Arizona 85017

FEB 2 7 973

CERTIFIED MALL :
RETURN RECEIPT REQUESTED

Arizona Game & Fish Commission
2222 West Greenway Road
Phoenix, Arizona 85023

Gentlemen:

Pursuant. to Title 43 of the Code of Federal Regilations, Part 2450.4(b),
attached is a copy ofthe initial decision on the petition for classifica-
tion filed for the lands described therein. This initial decision is de-
signated as Attachment "A".

By proposed decision of January 23, 1973, the subject petition was allowed.
No protests were received within the time allowed.

For a period of 30 days after receipt of this initial decision, in accord-
ance with 43 CFR 2450.5(a), it shall be subject to the exercise of the
supervisory authority by the Secretary of the Interior for the purpose of
administrative review. If the Secretary exercises his supervisory authority,
you will be so notified by the State Qffice. If he does not exercise his
authority, this decision will become the final order of the Secretary.

All comments, objections, or protests to this decision should be sent to
the Secretary of the Interior LLM 320, Washington, D. C. 20240. They must
be sent within 30 days of receipt of this decision. However, they should
be sent as early as possible to insure enough time for their full review.

Sincerely yours,

For The/State Director

Attachment "A"

IN REPLY REFER T



- . AR-032525

ATTACHMENT "A"

CLASSTFICATION DECISION

The following described lands have been examined and found suitable for
sale for public recreation and wildlife habitat. They are hereby classi-
fied for disposal under the provisions of the Recreation and Public
Purposes Act of June 14, 1926, as amended (44 Stat. 741).

T. 1 N., R. 1 E., GSSRM, Arizona
Sec. 31: Tots 3, 5, 6, 7 and 8, NEkSWX

Totaling 122.%4 Acres

This classification decision is based on the following reasons:

1. The area is physically suitable for maintenance of a wildlife
habitat area for waterfowl, whitewing and mourning doves, quall and
miscellaneous wildlife.

2. The lands are considered to be chiefly valuable for public
purposes, which include use by hunters during open seasons, sightseers,
birdwatchers, nature photographers, and other uses compatible with a
wildlife avea.

3. The land is to be administered by the Arizona Game and Fish
Department, a non-profit state agency for use by the general public.

}/ @w/ J7/577 Af // ,@3@@

Date 7 For ThesState Director




Mazrch 12, 1973

The Honorable Jack Williams
Governor, State of Arigona
State Capitol Building
Phoenix, Arizona 85007

Dear Governor Williamas:

In accordance with Secticn 17-241(4), A.R. 5., we request
your approval of the purchase of 122.94 acres of land known as the
Base and Meridian Wildlife Area in Maricopa Couaty and described
as follows:

T.1N., R.1E., G.3.R.B. &M, :
Sec. 31, Lots 3, 3, 6, 7and 5 NE 1/4 3W 1/4,

This parcel of land is being acquired from the United States
Goverament under the provisions of the Act of Congress of June 14,
1926 (&4 3tat. 741}, as amended by the Act of June 4, 1934, This
Act is more commonly known as the Recreation and Public Purposes
Act of 1926,

A copy of the Classification Decision of the Bureau of Land
Managerment, dated February 47, 1972, relative to the acquisition of
this land is enclosed for your inforrcation,

The primary purpose of acquiring this property is to provide
fo- the continuous raaintenance of an existing wildlife area for wild-
life habiiat for waterfowl, whitewiny and mouraning doves, guail and
a multitude of ncngame species of wildlife.

This property is currently under a lease from the Bureau of
Land Management dated September 10, 1964, This lease waz approved
by Former Goverizor Paul Fannin on January 23, 1964.

|



/
The Honorable Jack Williams -2- March 12, 1973

The Arizona Game and Fish Commission approved the pur-
‘chage of this property at the December 2, 1961 public meeting in
Phoenix.

Since the Game and Fish Department is limited by Federal
regulation to the purchase of only $40 acres of Federal land under
the Recreation and Public Purposes Act of 1325, we preferred to
lease this area at that time. Further, since we will not exceed the
640 acres limitation in 1373, the Department determined that this
was the year to purchase the B & M Wildlife Area,

Taking into consideration the public purposes and benefits
for which these lands are to be used, they qualify for the Secretary
of the Interior's special pricing schedule of $2. 50 an acre. There-
fore, the purchase price of the 122,94 acres is $307. 35,

Following your approval of this purchase and upon payment
of the purchase price, the United States Government will issue a
patent to the State of Arizona by and through its Game and Fish
Commission. ‘

Should you have any questions or comments on this purchase
do not hesitate to contact us,

Sincerely,

Robert A, Jantzen, Director

By: Robert D. Curtis, Chief
Wildlife Planning and Development Division

RDC/1jt

Enclosure 2

APPROVED:

Jack Willlama, Governor
State of Arizona




IN REPLY REFZIR 77
United States Department of the Interior AR-032525

BUREAU OF LAND MANAGEMENT
PHOENIX DISTRICT OFFICHE
2929 WEST CLARENDON AVENUE
PHOENIX, ARIZONA 85017

Maprch 13, 1978

Mr. Robert D. Curtis

Arizona Game and Fish Depariment
2222 W. Greenway Road

Phoenix, AZ 85023

Dear Mr. Curtis:

On February 23, 1978, a compliance check was conducted on Arizona
Game and Fish Department's wildlife habitat area near the confluence
of the Gila and Salt Rivers. These lands were patented to your
agency by BLM on May 11, 1973 (Land Patent 02-73-0060).

The recently-conducted compliance investigation revealed that the
area is providing good habitat for many species of wildlife. It
was also noted that there were two breaches in the dike on the west
side of the parcel. These breaches greatly reduce the water storage
capacity of the area. Whether these breaches were intentionally

. made for mosquito control or as a result of natural erosion could

not be determined.

To enable us to update our file on this project, we would like to
know the cause of the breaks in the dike. If they were man-made
for mosquito control (or for any reason) our file whould so reflect,
or if the breaks were caused by ercsion, they should be repaired.

If you have any questions, please call Mike Kirby or me at 261-4231.

Sincerely yours,

fAte kil

Area Manager
Phoenix Rescurce Area
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April 18, 1978

Mr. Robert E. Archikald, Jr.

Area Manager, Phoenix Resource Area
Bureau of Land Management

2929 West Clarendon Avenue

Phoenix, Arizona 85017

Dear Mr. Archibald:

This is in reply to your March 1978 letter relative to lands at the

_ confluence of the Gila and Salt Rivers which were patented by BILM to Game

and Fish in 1973,

With regard to your compliance inveastigation it is true that the area
is providing good habitat for many species of wildlife. According to the
Audubon Society it is an excellent birding area and could be the best in

‘Arizona. Your note that there were two breaches in the dike is well taken.

If your compliance check was conducted the following week, you would have
noted no dike since upward of 120,000 c.f. s. of water removed all evidence
of the dike. The high flows created new channels and caused much damage
to local residences adjacent to the wildlife area.

As you are aware, we have had mosquito problems, citizen com-
plaints, mosquito control and a never ending hassle with the public. Cur-
rently, the area is closed to vehicles and limited to hunting with shotgun
OBIY' ’

We would suggest that cur management plan consist of protective
withdrawal or custody to restrict off-road vehicles, refuie dumping, vege-
tation removal, and limited hunting.

The Department has constructed dikes in this area in three different
years: 1965, 1966, and 1973, and all three times the high releases have
washed them away. We try to maintain this area under the management pian
that we agreed to, but without control of the water releases upstream we are
fighting 2 losing struggle.



Mr. Rebert E. Archibald, Jr. -2~ April 18, 1978

Hopefully, as flood control programs are completed upstream, the
Department will be able to manage this area more effectively in the future.
Productive-wise the area is excellent wildlife habitat now.

Sincerely,

Robert A. Jantzen, Director

By: RoBert D. Curtis, Chief
Wildlife Planning and Development Division

"RDC/ljt
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United States Department of the Interior AR-032525
BUREAU OF LAND MANAGEMENT
PHOENIX DISTRICT OFFICE :L..-//
2529 WEST CLARENDON AVENUE b
PHOENMIX, ARIZONA 85017 )

May 9, 1978

Mr. Rebert D. Curtis

Arizona Game & Fish Department
2222 W. Greenway Road

Phoenix, AZ 85023

Dear Mr. Curtis:

Thank you for your letter of April 18, 1978 concerning R&PP patent
02-73-0060, a wildlife habitat area near the confluence of the Gila
and 3alt Riwvers.

On the basis of information in your letter, the management plan for the
area is one of protective custody for wildlife habitat purposes with
restrictions on off-road vehicle travel, refuse dumping and vegetation
removal. Hunting will be limited to shot guns ornly. Also, the Plan
of Development will be amended to reflect that no new dikes will be
built until such time as upstream flood control programs reduce the
flood potential of the area.

Again, thank you fdr your cooperation in this matter.
Sincerely yours,

P kit

Area Manager
Phoenix Resource Area
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JEN 13 'S4 11:89 AL DEFT FIsH & GANk

ARIZONA GAME AND FISH DEPARTMENT
BASE MERIDIAN/AMATOR WILDLIFE AREA
MANAGEMENT PLAN

I. Goal:

To preserve and enhance riparian habizat for its aesthetic value aad

wildlife benefics,

II. Objéctives:
A. To retain existing cottonwood and willow communiries.
B. To provide habitat for migratory birds and resident game and nongarme
wildlife specieas.
C. To provide huntiqg, produce fish forage for piscivorous wildlife

species, and other recreational use by the public.

111, Management:

A. History:
The Arizona Game and Fish Commission purchased in fee title, two
parcels of land, the Amarar Tract and the Base and Meridian Wildlife
Area . for wildlife management purposes. The Base and Heridlan
Wildlife Area, approximately 123 acres, was purchased £from che
Bﬁreﬁu of Land Management (BLM) in 1972, under cthe provisions of the
Recreation and Public Purposes Act, This parcel is locaced east of
115ch Avenuve in lots 3, S5, 6, 7, and 8, NE 1/4 SW 1/4, Secrion 31,
TIN, RIE. The area is bounded on the west by rhe Amator Tract, on
the north and east by private land, and on rhe south by the Gila

Indian Reservation {map).
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B.
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The é&mator Tract, 50 acres, was écquired from William Amator ia

1975 7This parcel. is locared just west of ll5th Avegue and is

described as the south 50 acres of N 1/2 SE 1/4, Saction 36, TiN,
RIW., This parcel is bounded on the north and west by privacte land,
on the south by Arizona State trust land and on the east by the Base
and Meridian Wildlife Area. |
Physical Aspects:
Area: (see attached map):
1. Location -~ Maricopa County, 17 miles west of Phoenix,
Arizona.
2. Acreage - 123 acres Base and Meridian; 50 acres Amaror Tract
3. Ounership = Arizona Game.and Fish Departmenc
Soil Characteristics:
The sailiis classified'aq Gila loam, and river wash associanion.'
Topography: |
l. Floodplain
2. Elevation ~ 930 feet
Climaze:
The area 1s hot and arid. Mean yearly temperature is
approximately 69.6°F, while January and July means are 50.5°F
and 90.6°F respectively. Summer temperatures may exceed
115°F. Precipitation averages an annual mean of 8.01 inches of
rainfall. Precipiration occurs primarily during twe diszinect
periods, July~$ep:emb§r-5nd December-February, with the driest

periods occurring from April through June.
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Vegecation Communities:
The propercy lies ia a dense riparian ceamuni:y. The ﬁlan:
composirion 13 dominaced by salt cedar dinzarmingled with
Goodding Willows and Freemont Cotronwood. Some meagquite is also
praesent. '

Waters:

| The area is traversed from east to west by the Glla River, a

permanent flowing stream now comprised chiefly of effluent from
the Phoenix'sewage treatment facilirzy.

Canals/Chanuéls:
The Arizona Statge Legiélacure, on April S5, 1979, passed
H.B. 2457 tirled Omnibus Fload Control and Relief. This Bill
provides funds to the Arizona Water Commission to clear
vegetation in a 1,000 foot wide channel along the Salt and Gila
Rivers from 9lst A&énue to 123zd Avenue, southwest of Phoenix,
Arizona. The purpese of the channel clearing projedt is to
facilictate cthe flow of floodwaters. The channel alignment
passes through both the Amator Tract and the Base and Meridian
Wildlife A:e#. Appréxim;:ely 113 acres of the Wildlife Area was
devegetated during this clearing, leaving 60 acres of riparian
habizat, moscly. adjacent to the stream bank. Mitigarion
includes planting cottonwood, énd willow trees along the edge of
the clearing area.

Roads/Tralls:
The maln access road to the Wildlife Arsa 1s 115ch Avenue o the
Giia River crossing. Tﬁere are no established roads within the

wildlife area.
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Fences:

Thers are no existing fences on ﬁhe wildlife area.
C. Plan:

Administration:
The Game Branch is responsible for preparing the management plan
and documents approving expenditures, inspecting work progress,
and insuring that maiatenance and operacions are satisfacrorily
performed.

Supervision;
Region VI is respoasible for mainctenance and operation of Crha
wildlife area under p:bce&ures prescribed in this plan.

| Buildings:

No buildings are plaaned.fur :hislarea.

Dan/Dikes:
No dams or dikes are planned for this area at the preseac
time. Dikes were constructed in the Wildlife Area in 1965,
1966, aud 1973, and each time flood waters washed cthe dike
away. Maiatenance of a dike 1niche area 13 impossible- due to
upst;eaml water releases. However, cthe potential may arise
subsquent to the completion of the complex of upstrean flood
control measures o construct small water retention dams in the
.area Lo enhance_divérse wildlife hahinat:and general biological
enhancement of water quality.

Canals/Channels: |
Coctonwood and willow trees are planned .along. the outside

boundary of the cleared flood channel.

—lym
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Roads/Trails:
Off~road motor wehicle entry and travel will be prohibiced, by
the placement of permanent corner posts and comnecting cable o
delineare the wildiife area boundary and inhibit off road
vehicle tresspass. This cable barrier is to be constructad by
the Flood Control Districet of Maricopa County ag micigation for
flood control works within the area. Internal two track roads
will be tevegeta:ed' with native vegeration and foor crails
constructed.

Fences:
Boundar} surveys need to be established and chen permanens
corner posts constructed o identify the propercy 1line. The
potencial for flooding in che atea wakes it unwise to eonstruct
fencing around rhe érea‘

Public Use Facilicies:
Foot trails, and an unpaved parking lot shall be constructed for

public use. The area is unsuizable in its present conditisa for

any use other than huncing aod generai-recreatipon.

-
- -
-

Signs: .
Legible signs that désignata land ownérship shall be posted
around the boundary of the Department's land. A large redwood
information sign is needed at the entrance of the wildlife area.
Tree/Shrubs Planting:
Cottonwoods, willow, cagnails, ‘bull rugsh, atriplex, canary
grass, and nacilve grasse; neeé g;.be established in the wildlife

area for food and caver. The FIéod'Cén:ral Districe of Maricopa

County has agreed to cooperate with the Department 4in planting
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cottonwoed and willow rraes along the perimeter of the 1,000
foot ;:learing as mitigacion for the clearing.
Vegetation Countrol:
Selective removal of scrub sal:_cedar may be needed in the arvea
zo help native vegetation grow.
Nescing/Loafing Scructures:
Installments of nesz boxes and raptor platforms need to be
placed throughout the wildlife area. There is alsoc a need to
construct observation towers for wildlife viéwing.
Huating and Trapping:
The wildife area qilf be open to hunting and trapping as per
Commission Order 1.
Camping: ‘
Caumping shall not be permitted within the wildlife area.
Grazing:
Grazing by livestock shall not be permirred wichin the wildlife

area.
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D. Iaspection:
Personnel from Game Branch and Region VI will meer annually - to
inspect and identcify the currane need; for the area and to determine
the annual mainrenance schedules.
Identified needs for the area are to be handled under established

Deparvcment procedures.

Approved by:

2-2 -7

1/13/87

-]
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B & M WILDLIFE AREA

TOCATION: The B&M Wildlife Area is located along the north
bank of the Gila River at the confluence with the Salt River.
Tt is at 115th Avenue and the Gila River. It lies within
Section 31 of Township 1N, Range 1E. The area alsc
functionally includes two other parcels, the Harper Tract and
rhe Amator Tract both in the SE 1/4 of Section 36 of Township
1N, 1W.

LAND STATUS: The B&M Wildlife Area is a patented deeded
parcel of the Arizona Game and Fish Commission (AGFC). The
Amator and Harper parcels are deeded properties of the AGFC.

SPECTES/HABITAT STATUS: The B&M W.A. is vegetated in a mixed
species riparian assemblage of cottonwoad, willow, salt cedar,
baccharis and the like. It has been heavily impacted by
recent flooding, with vegetation lost to the current, and
heavy deposition of landfill debris amongst the vegetation.
Trespass by off-road vehicles has negatively impacted the
area. Precise boundary definition is uncertain and contested
by the Gila River Indian Reservation, whose charter defines
the Gila River as its north boundary. The river has meandered
since the date of charter, and is now farther north than
previcusly, apparently reducing the extent of the B&M Wildlife
Area.

A further constraint to the preservation of the area’s
vegetative community is the possibility that the discharge of
water from the <City of Phoenix's 91st Ave. waste water
treatment plant may be discontinued. This water is the
support source for the riparian community which exists
currently at the B&M. Although water ownership agreements
have existed between the Department and the City of Pheoenix
for a number of vyears, they have never been finalized or
formally implemented, despite their being a conditional aspect
of a number of related agreements. This includes the initial
acquisition of the B&M W.A. from the Federal Bureau of Land
Management.

Despite these constraints, substantial riparian gallery forest
vegetation remains on the property and adjacent areas, and
represents a genuine value to wildlife. Many riparian
obligate species inhabit the area include such species as
Common Egret, Great Blue Heron, ¥raccoon, various warblers,
etc. Ospreys have been present during migration seasons and
during the winter. The area is used routinely for fishing
recreation, birdwatching, hiking and target shooting.
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4.

ASSETS: There are no in-place Department-owned assets
associated with the B&M Wildlife Area. Equipment based at the
Robbins Butte Wildlife Area is available for use on site as
needed. L

MANAGEMENT EMPHASTS: The B&M Wildlife Area (including the
Harper and Amator Tracts) is devoted to waterfowl management.
Future program narrative revision should additionally
emphasize its general riparian ecosystenm value.

-

El




3) Authority




CHAPTER 3
GENERAL PROVIBIONS
ARTICLE 1
DEFINITIONS AND AUTHORITY OF
THE BETATE
17-101. DEFINITIONS
A. In this title unless the

context otherwise requires:

1. "Angling" means the taking
of fish by one line and not to
exceed two hooks, or by one
line and one artificial 1lure
which may have attached more
than one hook, or by one line

and not to exceed two
artificial flies or lures.
2. "Bag 1limit" means the

maximum limit, in number or
amount, of wildlife which may
lawfully be taken by any one
person during a specified
period of time.

3. "Closed season" means the
time during which wildlife may
‘not be lawfully taken.

4. YCommission" means the
- Arizona  Gane and Fish
..Commission.

5. "Department" means the
Arizona Game and Fish
Department.

6. "Device" means any net,
trap, snare, salt lick,
scaffold, deadfall, pit,
explosive, poison or stupefying
substance, crossbow, firearnm,
bow and arrow, or  other
implement wused for taking
wildlife.

7. "Fishing" means to lure,
attract or pursue aquatic

wildlife in such a manner that
the wildlife may be captured or
killed.

8. "Fur dealer" means any
person engaged in the business

of buying for resale, the raw
pelts or furs of wild mammals.
9. "Guide" means a person who
for pay, aids or assists any
person in taking wildlife.
10. "License year" means the
twelve-month periocd between

January 1 and December 31,
inclusive.
11. "Nonresident" means a

citizen of the United States or
an alien who has not been a
bona fide resident of the state
of Arizona for six months
immediately preceding the date
of application for a license.

12, "Open season” means the
time during whlch wildlife may
be taken.

13. "Possession limit" means
the maximum limit, in number or
amount of wildlife, which may
be possessed at one time by
any one person.

14. "Resident" means a person
whe has been a bona fide
resident of the state of
Arizona for six months

immediately preceding the date
of application for a license,
or. a member of the armed forces
who has been stationed in
Arizona for a period of thirty
days immediately preceding the

date of application for a .
license. :

15, "Road" means any
maintained right-of-way for
public conveyance.

16, "Statewide" means all

lands except those areas lying
within the boundaries of state
and federal refuges, parks and
monuments, unless specifically

provided differently by
commission order.

17. ¥"Take" means pursuing,
shooting, hunting, fishing,



trapplng, killing, capturing,
snaring or nettlng wildlife or
the placing or using of any net
or other device or trap in a
manner that may result in the
capturing or killing of
wildlife.

18. "Taxidermist" means any
person who engages for hire in

the mounting, refurbishing,
maintaining, restoring or
preserving of any display
specimen.

19. "Praps" or "trapping"
means taking of wildlife in any
manner except with a gun or
other implement in hand.

20. "wila® means, “in
reference to mammals and birds,
. those species . which are
normally found in a state of
nature.

21, "Wildlife" means all wild
mammals, wild birds and the
nests or eqgqys thereof,
reptiles, amphibians, mollusks,
crustaceans, and fish,
including their eggs or spawn.
. 22. "Zoo" means a commercial
facility open to the public

where the principal business is .

holding wildlife in captivity
for exhibition purposes.

B. The following definitions

of wildlife shall apply:
1. Aquatic wildlife are all
fish, amphibians, wmollusks,
crustaceans and soft-shelled
turtles.

2. Game mnmammals are deer,
elk, bear, antelope, bighorn
.sheep, bison (buffalo), peccary
{(javelina), mountain lion, tree
squirrel and cottontail rabbit.

3. Big game are wild turkey,
deer, elk, antelope, bighorn
sheep, bison (buffalo), peccary
(javelina), bear and mountain

e

lion.

4. sSmall game are cottontail
rabbits, tree squirrels, upland
game bkirds and migratory game
birds.

5. Fur-bearing animals are
muskrats, raccoons, otters,
weasels, bobecats, beaver,
badgers and ringtail cats.

6. Predatory animals are
foxes, skunks, coyotes, and
bobcats.

7. Nongame animals are all
wildlife except game mammals,
game birds, fur-bearing
animals, predatory animals and
aquatic wildlife.

8. Upland game
quail, partridge,
pheasants.

9. Migratory game birds are
wild waterfowl, including
ducks,_ geese and swans; sand
hill cranes; all coots, all
gallinules, common snlpe, wmld
doves and bandtail pigeons.

10. Nongame birds are all
birds except upland game birds
and migratory game birds.

11. Game fish are trout of
all species, bass of all

birds are
grouse and

species, catfish of all
species, sunfish, northern
pike, walleye, and vyellow
perch.

12. Nongame fish are all the
species of fish except game
fish.

13. Trout means all species
of the family salmonidae,
including grayling.

17-102. WILDLIFE AS BTATE
PROPERTY; EXCEPTIONS.

Wildlife, both resident and
migratory, native or
introduced, found in this state
except fish and bullfrogs

e



impounded in private ponds or
tanks or wildlife and birds
reared or held in captivity
under permit from the com-
missicn, are property of the
state and may be %taken at such
times, in such places, in such
manner and with such devices as
provided by law or rule of the
commission.
17=-103. DUTIES
ATTORNEYS

Fach county attorney shall
prosecute and defend on behalf
of the state, in all courts of
the county, all actions,
criminal or «civil, arising
under this title in which the
state, commission member, or
department employee is. a party
thereof.

QF COUNTY

17-104. DUTIES CF PEACE
QFFICERS A8 BPECIAL GAME
RANGERS

All county, city and town
peace officers are ex officio
special game rangers and are
required to carry out the
duties of this title.

17-105. IMMUNITY OF WITNESSES

No perscon called upon by the
state to testify as a witness
in any action brought under
this title shall be excused or
exempted from so testifying or
from producing documentary
evidence on the grounds <that
“the testimony or evidence might
incriminate him, but the person
shall not thereafter be prose-
cuted for an offense concerning
which he is called upon to give
such testimony or evidence.

CHAPTER 2
GAME AND FIBH DEPARTMENT
AND GAME AND FISH COMMISBION

ARTICLE 1
MEMBERSHIP

i7=201. GAME AND PIEH
DEPARTMENT AND GAME AND FIBH
COMMISSION MEMBERS; APPOINT~
HMENT: REMOVAL; MEETINGS

A. The laws of the state
relating to wildlife shall be
administered by the game and
fish department. Control of the

department is wvested in the
game and fish commission. The
comnission shall consist of

five members, appointed by the
governor pursuant to 38-211.
Not more than three members
shall be members of the same
pelitical party, and no two
members may be residents of the
same county. Members shall be
well informed on the subject of
wildlife and requirements for
its conservation. Appointments
shall be for a term of five
years and shall expire on the
third Monday in January of the
appropriate year.

B. The governor may, after
public hearing, remove a member
for inefficiency, neglect of
duty or misconduct in office.

" Upon removal of a member the

governor shall file in the
office of the secretary of
state a complete statement of
all charges made against the

members and his findings
thereon, together with a
complete record of - the
proceedings.



C. Each member of the
commission while attending
general or specific meetings of
the comnmission or while
performing official dutles for
the commission shall receive
compensation as  determined
pursuant to 38-611. A com-
mission member who is otherwise
employed as a public officer
shall not receive such payment
if it is prohibited by law.
Compensation and expenses shall
be paid monthly from the game
and fish fund.

D. The commission shall have
its principal office at the
state capitol but meetings may

be held at any time or place

within the state. . The
commission shall meet at least
once quarterly. Meetings may be
held at the call of the
chairman or majority of the
commission. A majority of the
commission shall constitute a
quorum to transact business.

ARTICLE 2
DIRECTOR AND EMPLOYEES

17-211. DIRECTOR; BSELECTION;

REMOVAL; POWERS AND DUTIES;
EMPLOYEES

A. The commission shall
appoint a director of the
Arizona game and fish
department, who shall be the

chief administrative officer of
the game and fish department.
The director shall receive
compensation as determined pur-
suant to 38-611. The director
shall be selected on the basis
-of administrative ability and
general knowledge of wildlife
management. The director shall
act as secretary to

the

for inefficiency,

commission, and shall serve for
a term of five years, but he
may be removed by the com-
mission, after public hearing,
neglect of
duty or misconduct in office.
If the director is removed, the
commission shall make, in its

minutes, a complete statement
of the proceedings and all
charges  made against  the
director, and its findings

thereon. The director shall not
hold any other office, and
shall devote his entire time to
the duties of his office.

B. The commission shall
prepare an examination for the
post of director to comply with
the requirements of this title.
The examination shall be con-
ducted at the offices of the
commission at the capitol to
establish an active 1list of
eligible applicants. The
director shall be selected from
those scoring satisfactory
grades and = having other
qualities deemed advisable by
the commission, and the
commission may call for
additional examinations from
time to time for selection of a

- new list of eligible applicants

to f£fill a vacancy.

~€@. The director may appoint
employees necessary to carry
out the purposes of this title,
when funds for the payment of
their salaries are
appropriated. Department
employees shall be located in
different sections of the state
where their services are most
needed. All appointments must
be made in accordance with
procedures and gqualifications
established by the commission.




Compensation for persons
appointed shall be as
determined pursuant to 38-611.
The director may dismiss an
employee for inefficiency,
neglect of duty or misconduct.
Such employee shall be entitled
to an appeal before the conm~
mission after f£iling a written
request for a hearing within
thirty days after date of
discharge. The director shall
file in the department office a

complete statement of charges

made against the employee and
the findings therecon after such
written request is received. If
the employee fails to file such
request within the thirty-day
period his rights to appeal are
waived and the action of the
director shall be final.

D. The director shall have
general supervision and control
of all activities, functions
and employees of the department
and shall enforce all pro-
visions of this title,
including all commission rules
and regulations. Game rangers
and wildlife managers may, in
addition to other duties:

1. Execute all warrants
issued for a violation of this
title. ‘

2. Execute subpoenas issued
in any matter arising under
this title.

3. Search without warrant any
aircraft, boat, vehicle, box,
game bag or cther package where
there is sufficient cause to
believe that wildlife or parts
thereof is possessed in
violation of law.

4. Inspect all wildlife taken
or transported and seize all
wildlife taken or possessed in

violaticn c¢f law, or showing
evidence of illegal taking.

5. Seize as evidence devices
used illegally in taking
wildlife and hold them subject
to provisions of 17-240.

6. Generally exercise the
powers of peace officers with
primary duties the enforcement
of this title.

7. Seize devices that cannot
be lawfully used for the taking
of wildlife and are being so
used and hold and dispose of
same pursuant to 17-240.
17=-212. DIRECTOR’S
AUTHENTICATION OF RECORDS

A. The director shall adept a
seal of office which shall be
used to authenticate records
and copies of records required
by law to be made and kept by
the department.

~B. The directcr and any
department employees the
director designates in writing
may use the seal to authen-
ticate records and copies of
records.

- €. Authenticated records or
authenticated copies of records

SEAL;

shall be received in evidence

without further proof of their
authenticity.

17-213. PROEBIBITION oN
POLITICAL ACTIVITY

" Neither the director nor any
employee of the department
shall take active part in a
political campaign nor use his
office to influence in any way
an election or the results
thereof. Failurs to abide by
the provisions of this section
shall constitute grounds for
dismissal of the director or

-any employee.



17-214. ARIZONA GAME AND FIBH
DEPARTMENT RESERVE; MEMBERS,
POWERS AND DUTIES; COMPENSATION

A. The commission may
establish a volunteer
organization Xnown as the
Arizona game and fish
department reserve and
prescribe the qualifications
for membership. Members of the
reserve serve at the pleasure
of the director who has general
supervision and control of all
reserve activities.

B. The reserve shall assist
the department as an aux111ary
body and perform such duties in
the areas of education,
conservation and enforcement as
the commission prescribes by
rule or regulation. The
director may designate
gualified reservists as peace
officers in the same manner and
with the same powers as game
rangers and wildlife managers.
Such reservists are not
entitled to participate in the
public safety personnel
retirement system pursuant to
title 38, chapter 5, article 4.

‘C. Members of the reserve are
not eligible to receive
compensation but are eligible
for reimbursement of expenses
pursuant to title 38, chapter
4, article 2. Members of the
reserve are . deemed to be
employees of this state for the

purpose of <coverage under
Arizona workers’ compensation
chapter

pursuant to title 23,
6. :

TN

ARTICLE 3
GAME AND PISE COMMISSION-
POWERS AND DUTIES

17-231.
DUTIES OF THEE COMMISSION

A. The commission shall:

1. Make rules and establish
services it deems necessary to
carry out the provisions and
purpeoses of this title.

2. Establish broad policies
and long range programs for the

management, preservation and
harvest of wildlife. .
3. Establish hunting,

trapping and fishing rules and
prescribe the manner and
methods which may be used in
taking wildlife.

4. Be responsible for the
enforcement of laws for the
protection of wildlife.

5. Prescribe - grades,
qualifications and salary
schedules for department
employees.

6. Provide for the assembllng
and distribution of information
to the public relating to
wildlife and activities of the

department.

.7. Prescribe rules for the
expenda.ture, by or under the
control of the director, of all
funds arising from
appropriation, licenses, gifts
or other sources.

8. Exercise such powers and
duties necessary to carry out
fully the provisions of this
title and in general exercise
powers and duties which relate
to adopting and carrying out
policies of the department and
control of its  financial
affairs. '

GENERALL POWERES AND
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8. Prescribe procedures for
use of department personnel,
facilities, equipment, supplies
and other resources in
assisting. search or rescue
operations on request of the
director of the division of
emergency management.

B. The commission may:

1. Conduct investigations,
inquiries or hearings in the
performance of its powers and
duties.

2. Establish game management

units or refuges for the
preservation and management of
“wildlife.
' 3. Construct and operate game
farms, fish hatcheries, fishing
lakes, or other facilities for
or relating to the preservation
or propagation of wildlife.

4. Expend funds to provide
training in the safe handling
and use of firearms and safe
~hunting practices.

5. Remove or permit to be
removed from public or private
fish which hinder or
prevent propagation of game or
food fish and dispose of such
fish in such manner as it may
designate.

: 6. Purchase, sell or barter

wildlife for the purpose of
stocking public or private
lands and waters and take at

any time in any manner wildlife:

for research, propagation and
restocking purposes or for use
at a game farm or fish hatchery
and declare wildlife salable
when in the public interest or
the interest of conservation.
7. Enter into agreements with
the federal government, other
-states  or political
subdivisions of the state and
with private organizations for

the construction and operation
of facilities and for
management studies, measures or
procedures for or relating to
the preservation and
propagation of wildlife and
expend funds for carrying out
such agreements.

8. Prescribe rules for the
sale, trade, importation,
exportation or possession of
wildlife.

9. Expend monies for the
purpose of producing
publications relating to

wildlife and activities of the
department for sale to the
public and establish the price

to be paid for annual
subscriptions and single copies
of such publications. all

monies received from the sale
of such publications shall be
deposited in the game and fish
publications revolving fund.
10. Contract with any person
or entity to design and produce

artwork on terms which, in the
commission’s Jjudgment, will
produce  an = original and
valuable work of art relating
to wildlife or wildlife
habitat.

11. Sell or distribute the

artwork authorized under

- paragraph 10 of this subsection
“on such terms and for

such
price as it deems acceptable.
12. Consider the adverse and
beneficial short-term and long-
term economic impacts on
resource dependent communities,
small businesses and the state
of Arizona, of policies and
programs for the management,
preservation and harvest of
wildife by holding a public
hearing to receive and consider
written comments and public



testimony from interested
persons. '
c. The commission shall

confer and coordinate with the
director of water resources
with respect to the commig-
sion’s activities, plans and
negotiations relating to water
development and use, restora-
tion projects under the
restoration acts pursuant to
provisions of chapter 4 article
1 of this title where water
development and use are
involved, the abatement of
pollution injurious to wildlife
and in the formulation of fish
and wildlife aspects of the
director of water resources’
plans to develop and utilize

water resources of the state

and shall have Jjurisdiction
over fish and wildlife
resources and fish and wildlife
activities of projects
constructed for the state under

- or pursuant to the jurisdiction
-of the Arizona water resources.

17=-232. AGREEMENTS WITH OTHER
S8TATES FOR RECIPROCAL USE OF
LICENBES

The commission, subject to
the approval of the governor
and the attorney general, is
authorized to enter into
reciprocal agreements with
corresponding state or county
agencies of adjoining states
pertaining to the establishment

- of a basis whereby licenses or

permits issued by either of the
parties may be used by the
licensees within the
jurisdiction of either party to
the agreement.

17-233. ACQUISITION AND
DISPOSITION OF BUFFALO AND
BUFFALO MEAT

{

1

]

The commission may purcﬂw
sell, barter, or give a
buffale or buffalo [
provided the same may be ¢
only te public institutions
charitable institutions
monies derived therafrom é
be deposited in the game' :
fish fund.
17-234. OPEN OR CLOSED 8EAS
BAG LIMITS; POSEESSION LIN

The commission shall by orc
open, close or alter sea :
and establish bag :
possession limits for wildlis
but a commission order to ~-
a season shall be issuedi-
less than ten days priol
such opening date. The ord
may apply statewide or toi.
portion of the state. CI :

season shall be in effe
unless opened by commis; .
order. o {
17-235. MIGRATORY BIRDS

The commission sh-~

o

prescribe seasons, bag 1iﬂ :

possession limits and oCa
regulations pertaining
taking migratory

birds{
J

. accordance with the migra

bird treaty act ar
regulations issued thereun: .
but the commission may sho: :
or modify seasons, bag La.
possession limits and otk
regulations on migratory bl -
as it deems necassary.
17-236. TAKING BIRDS

.. It is unlawful to take ¢
injure any bird or harass
bird upon its nest, or remo
the nests or eggs of any b}“c
except as may occur in nOﬁ
horticultural and agriculti.
practices and except
authorized by commission ord
Nothing in this title shall

|

t

|
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FIELD

"field trials,

construed to prohibit the

taking o©f such birds for
scientific purroses under
permits issued by the

commission.
17-=237. POLLUTION OF WATERS
The commission is authorized
to bring suit in the name of
the state against any person,
corporation or government
agency, to restrain or enjoin
the person, corperation or
government agency from
discharging c¢r dumping into a
stream or body of water in the
state any deleterious substance
which is injurious to wildlife.
i7-238. BSPECIAL LICENSES FOR
TRIALS, BHCOTING
AND FOR COLLECTING
¥WILDLIFE IN

PRESERVES,
OR BEOLDING
CAPTIVITY

A. The commission may adopt
rules and regulations and issue
licenses for the conduct of
shooting pre-
serves, private wildlife farms
and zoos, or for the personal
use and possession of wildlife
S0 as to safequard the
interests of the wildlife and
people of the state.

B. The commission, at its
discretion and under such
regulations as it deems

necessary may issue a permit to
take wildlife for scientific
purposes to any person or duly
accredited representative of
public educational or scien-
tific institutions, or
governmental departments of the
United States engaged in the
scientific study of wildlife.
C. A person holding a permit
issued pursuant to this section
may, upon advance approval by
the commission, buy, sell and

transport wildlife legally pos-
sessed. Each person receiving a
permit under this section shall
file with the department within
fifteen days after requested by
the department a report of his
activities under the permit.
The commission may revoke such
licenses or permits for
noncompliance with requlations.
17-239. WILDLIFE DEPREDATIONS;

INVESTIGATIONS; CORRECTIVE
MEASURES; DISPOSAL; REPORTS;
APPEAL

A. Any person suffering
property damage from wildlife
may exercise all reasonable
measures to alleviate such

-damage except that reasonable

measures shall not include
injuring or killing game
mammals, game birds or wildlife
protected by federal law or
regulation unless authorized
under subsection D of this
section. A person may not
retain or sell any portion of
an animal taken pursuant to
this subsection except as
provided in section 3-2403.

B. Any person suffering such
preperty damage may, after
resorting to such relief as is
provided in subsection A, of
this section, file a written
report = with the director,
advising him of the damage suf-
fered, and the species of
animals causing such damage,

and the director shall
forthwith order an
investigation and report by an
employee trained in the
handling of wild animal
depredation.

C. The department shall

provide technical advice and
assist in the necessary anti-



" public

depredation measures
mended in the report, including
trapping, capturing and

relocating animals.

D. If harvest of animals is
found teo be necessary to
relieve damage, the commission
may establish special seasons,
or special bag limits, and
either set reduced fees or
waive any or all license fees
required by this title, to crop
such wildlife. it the
commission determines that such
cropping by hunters is
impractical, it may issue a
special permit for taking such
wildlife to the landowner,
lessee, livestock operator or
municipality suffering damage,

provided that the edible por-

tions, or other portions as
prescribed by the commission,
of all such wildlife taken by
the person suffering damage is

turned over to an agent of the

department for delivery to a
institution or
charitable organization.

- B. In the event any person

suffering property damage from

wildlife is dissatisfied with
the decision of the commission,
he shall have the right of
appeal to the superior court
under the title 12, chapter 7
article 6.
17~240.
WILDLIFE; DEVICES; UNLAWFUL
DEVICES; NOTICE OF INTENTION TO
DEBTROY; WAITING PERIOD;
DESTRUCTION;  JURISDICTION OF
RECOVERY ACTIONS; SALE or
UNCLAIMED PROPERTY

A. Wildlife seized under this
title may be disposed of in
such manner as the commission
or the court may prescribe,

recom~

- spicuous  places

DISPOSITION oF

|

except that the edible pcj_
shall be given to public ir.
tutions or charit
organizations. In consult .
with the department of he:
services and the state ve -
narian, the commissicn
adopt rules for the hand.i:
transportation, processinc
storing of game meat gi
public institutions and ch..-
able organizations.

B. Devices, exce
firearms, which cannot be .
lawfully for the taking
wildlife and being so us;’
the time seized ma%”
destroyed. Notice of inten:
to destroy such devices
prescribed in this sectio
be sent by registered ma: .
the last known address of
person from whom seize
known and posted in threJ
within
county wherein seized, ty-

said nctices being poste

-the customary place for po.c

public notices about the cou:
courthouse of said county.

device shall be held by -
department for <thirty d:
after such posting and mai? -
and if no action is comm

to recover possession of s
device within such time,. -
same shall = be sumn

destroyed by the departmen.,
if such device shall be held
the court in any such actij

have been used for the tJ -
of wildlife, then such dev:
shall be summarily'dastro%r”

the department immedi: e

-after the decision of the Lo

has become final. The jusr:
court shall have jurisdij :
of any such actionsi.



proceedings commenced to
recover the possession of such
devices. .
C. Devices other than those
referred to in subsection B,
including firearms seized under
this title shall, after final
disposition of the case, be re-
turned to the person from whom
the device was seized. If the
person from whom the device was
seized cannot be located or
ascertained, the device seized
shall be 1retained by the
department at least thirty days
after final disposition of
© case, and all devices so held
- by the department shall be sold
biannually at public auction.
If no complaint is filed the
device shall be returned to the
person from whom seized within
thirty days from the date
seized.
- 'D. A complete report of all
wildlife and devices seized by
the department showing a
description of the items, the

person from whom it was seized,

if known, and a record of the
disposition shall be kept by
the department. The  money
derived from the sale of any
devices shall be deposited in
the game and fish fund.

17-241. ACQUIBITION AND
DISBPOSITION CF  LANDE AND
WATERS; RETENTION OF RIGHTS;

DISPOSITION OF PRCOCEEDS

A. The commission, in the
name of +the state, with the
approval of the governor may:

1. Acquire by purchase,
lease, exchange, gift or
condemnation lands for use as
£fish hatcheries, game farms,
firing ranges, reservoir sites
or rights of way to fishing

i) -

waters.
2.

lease,

or waters

Acgquire by purchase,
axchange or gift lands
fcr use as fish
hatcheries, game farms,
shooting areas, firing ranges
or other purposes necessary to
carry out the provisions of
this title.

3. Acguire by c¢ondemnation
waters for use as fish
hatcheries. The acquisition of
land acquired by condemnation
shall be limited to a maximum
of one hundred sixty acres
unless first approved by the
legislature.

B. The commission may, with
approval of the governor and
state land commissioner, lease,
sublease, exchange, or sell, in
the name of the state, any land

acquired by gift, purchase,
lease, exchange, or other
method.

€. Notwithstanding any other
provision of law, the sale or
transfer of any lands under the
provisions of this section
shall be subject to a reserva-
tion to the state of all
mineral rights and may be
subject to the right of entry’
thereon by the public for
hunting and fishing purposes.

D. Money derived from a sale
or lease shall be deposited in
the game and fish fund.
17-242 . GUARANTEEING IRRIGATION
DIBTRICT ASSESSMENT; 8ALE OF
LARD LOCATED WITHIN FEDERAL

RECLAMATION PROJECTS AND
IRRIGATION DIBTRICTS

A. The commission, by and
with +the approval of the
governor and state land
commissioner, may make
contracts with irrigation



districts in the name of the
state to guarantee the payment
of and to pay to the irrigation
district the full amount of
district assessments or charges
against land owned by the game
and fish commission located
within a federal reclamation
project, or an irrigation
district which is served wholly
or in part by such federal re-
clamaticn project, at any time
such assessments or charges
become delincuent.

. B. If the commission sells
any of the land referred to in
subsection A, it shall require
at least one-fourth of the sale

~ price to be paid at the time of

sale and the balance payable in
not less than twenty years. The
contract of sale or other
document of sale shall require
that the purchaser pay such
irrigation district assessments
or. charges before delinguency,
and that failure to do so shall

" constitute a breach of the
“.. terms of sale. If a purchaser

defaults in the payment of such

irrigation district assessments

or charges and the interest of
the purchaser in such land is
terminated, the subsequent
purchaser shall pay +to the

commission as reimbursement the
. .full
- assessments due upon such land.
i ---C. The contract or other
~document .0of sale shall also
require that if the purchaser

amount of delinguent

defaults upon any term or con-
dition of the sale and does not
remedy the default within six

‘months, the irrigation district

may perform or remedy the
default of the purchaser. When

the irrigation district cures

-] 2w

17-243,

the default in the terms og
sale, the interest of the
purchaser shall be cancelled
and his interest in such lan
shall be transferred to the
irrigation district subject to
the contract of sale.

D. Nothing in this sectiol.
shall be construed as creating
any lien upon state lands o3
against the interests of thg
state therein, or as creating
any obligation of the state te¢
pay any charges, assessments oi
debts incurred by any districts
other than those described in
this section.

BALE OF  SURPLUL

PRODUCTS oF FEDERAL AID

PROJECTS; - DIBPOSITICN oF
PROCEEDS o o
. The commission may . sell

surplus products of federal ai

wildlife projects. The proceed

of such sale shall be placed in
a special game and fish fund to
be known as the federal aid-
wildlife projects ma:.ntenanc:EI
fund and may be used by the
commission for maintenance oﬁ

federal aid projects whereve

located in the state.
17-244. BULLETIN; - .REFUGE..
SIGNBOARDS; POSTED LANDS J

A. A hunting and fishing
bulletin shall be available
through all license dealers an
at -such places as the com
mission may designate.

B. Notices or 51qnboards‘
shall be of a size not less
than eight by eleven inches and
as many of the notices or
signboards shall be posted as‘
the commission determines!
necessary to give public notice
of the location of the
boundaries of the closed area.l
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Riparian Habitat

Commission Policvy

Riparian habitat is defined as distinct vegetation and land shape
which occur in or adjacent to drainage ways and/or their flood
plains. It is characterized by different species or life forms,
both plant and animal, than those of the immediately surrounding
habitat. The riparian zone is typically the strip of land
bordering lakes, rivers, and streams whose vegetation depends on
a high water table resulting from proximity to an aquatic
ecosystem or to subsurface water.

Riparian habitats in the arid Southwest provide forage, water,
and cover for a substantial number of game and nongame species,
as well as providing essential components for aquatic life.
Importance of riparian habitats is further evidenced by

considering that a majority of special category wildlife species
are obligate riparian inhabitants.

Riparian habitat in Arizona has been a focal point £or human
development and resource utilization since the early 1800s. The
result has been the deterioration and loss of this rare and
valuable natural resource. Less than 15 percent of historic
riparian areas remain at this time.

It is the policy of the Arizona Game and Fish Commission that the
Department shall recognize riparian habitats as areas of critical
environmental importance to wildlife and fisheries. The
Department shall actively encourage management practices that
will result in maintenance of current riparian habitat, and
restoration of past or deteriorated riparian habitat in
accordance with the Department Wildlife Habitat Compensation
procedures. Further, the Department shall actively encourage the
maintenance, restoration, and protection of instream flows, which
are often essential to maintaining riparian habitat.

Note: Former Commission Policy Jl.l, Eff. 10/16/87; renumbered
to I2.4 on 0l1~01-91; revised by motion of the Commission on 03-
15-91, and renumbered to AZ2.13.
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Wildlife and Wildlife Habitat Compensation

Commission Policy

It is the policy of the Arizona Game and Fish Commission that the
Department shall not accept compensation at less than a 100%
level for actual or potential habitat losses resulting from land
and water projects. Further, habitat compensation plans
developed in accordance with Federal and State law, will utilize
resource category designations as stipulated in the Department's
Wildlife and Wildlife Habitat Compensation Procedures. Among
factors deemed important by the Commission are potential impacts
to special category species and/or economically important
wildlife species as well as issues which reflect the value,

. gquantity, and quality of habitats which may be impacted by

proposed projects.

Note: Former Commission Policy J1l, Eff. 6/26/87, renumbered to
2.7 on 01-01-91; reviewed without change by the Commission on
03-15-91, and renumbered to A2.1l6.
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Wildlife and Wildlife Habitat Compensation

Department Policy

It shall be the policy of the Department to develop adequate
compensation plans for actual or potential habitat losses
resulting from land. and water projects in accordance with State
and Federal laws. Habitat compensation plans will be predicated
upon a 100% level of compensation and will be developed using
habitat resource category designations. See Commission Policy
A2.16.

Authority

The Director of the Arizona Game and Fish Department is
authorized under A.R.S. Title 17-211, Subsection D, to perform
the necessary administrative tasks required to manage the
wildlife resources of the State of Arizona. ©Pursuant to those
duties and in accordance with federal environmental laws and
resource management acts, such as the National Environmental
Policy Act, Fish and Wildlife Coordination Act, and Endangered
Species Act, the Director is further charged with cooperating in
‘the determination of potential impacts to Arizona's wildlife
resources resulting from federally funded land and water
projects. In addition, a Commission M.0.U. assigns similar
responsibilities for evaluating proposed projects on lands
administered by the State Land Department. An integral part of
this process is the development of adequate compensation measures
aimed at eliminating or reducing project—associated impacts.

Procedure

Criteria used to identify general conmpensation goals are as
follows:

A, Resocurge Category I.

l. Designation Criteria:
Habitat in this category are of the highest value to
Arizona wildlife species, and are unigque and/or
irreplaceable on a statewide or ecoregion basis.

2. Compensation Goal:

No loss of existing in-kind habitat value.
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Wildlife and Wildlife Habitat Compensation

3-

Guideline:

The Department will recommend that all potential losses
of existing habitat values be prevented. Insignificant
changes that would not result in adverse impacts to
habitat values may be acceptable provided they will have
no significant cumulative impact.

Habitat Types:

Habitat types associated with Resource Category I shall
include, but not limited to the following examples:

a. Perennial Stream Habitats.

b. Westlands and Riparian habitats of at least one

acre in size which are associated with perennial

waters. Biotic communities included in this
classification follow descriptions provided in
Brown (1982) and Henderson and Minckley (1984).

c. Key utilization areas for species listed or

proposed for listing under the Endangered Species
Act of 1973 as Threatened or Endangered and
Endangered State Threatened Native Wildlife
species.

Resource Category IT.

1.

Designation Criteria:

Habitats in this category are of high value for Arizona
wildlife species and are relatively scarce or becoming
scarce on a statewide or ecoregion basis.

Compensation Goal:

No net loss of existing habitat value, while minimizing
loss of in~kind value.
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Wwildlife and Wildlife Habitat Compensation

3.

Guideline:

The Department will recommend that all potential losses
of Resource Category II habitat values be avoided or
minimized. If significant losses are likely to occur,
the Department will recommend alternatives to
immediately rectify, reduce, or eliminate these losses
over time.

Habitat Types:

Habitat types associéted with Resource Category II shall
include, but not limited to, the following examples:

a. Key utilization areas for antelope and bighorn
sheep.

b. Key utilization areas for Threatened and Candidate
State Threatened Native Wildlife species, candidate
species for federal 1listing as Threatened or
Endangered (Categories 1 and 2).

c. Actual or potential reintroduction sites for
species that are listed as Extirpated or Endangered
on the State Threatened Native Wildlife list.

4. Blue ribbon fighing areas (i.e., Lee's Ferry and

Becker Lake).

e. Isolated mountain ranges providing Subalpine-
coniferous forest habitats {(i.2., Pinaleno
Mountains) .

f£. State and federally operated game preserves,
refuges or wildlife areas.

g. Montane meadows.

C. Resource Category III.

1.

Designation Criteria:

Habitats in this category are of high to medium value
for Arizona wildlife species, and are relatively
abundant on a statewide basis.
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Wildlife and Wildlife Habitat Compensation

2.

Mitigation Goal:
No net loss of habitat value.
Guidelines:

The Department will recommend ways to minimize or avoid
habitat losses. Anticipated losses will be compensated
by replacement of habitat wvalues in-kind, or by
substitution of high wvalue habitat types, or by
increased management of replacement habitats, so that no

net loss occurs.

Habitat Types Involved:

Habitats in this category are of a natural, undisturbed
condition or they involve bodies of water of economic
importance and shall include, but not be limited to, the
following examples:

a. Chihuahua, Great Basin, Mohave, and Sonoran Desert
habitat types.

b. Desert-grasslands and Chaparral zones.

C. Oak and coniferous wood lands and coniferous
forests. ‘

d. Reservoir habitats.

D. Resource Category IV.

l.

Designation Criteria:

Habitats in this category are of medium to low value for
Arizona wildlife species, due to proximity to urban
developments or low productivity associated with these
lands.
Mitigation Goal:

Minimize loss of habitat walue.
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Wildlife and Wildlife Habitat Compensation

3.

Guideline:

The Department will recommend ways to avoid or minimize
habitat losses. Should losses be unavoidable, the
Department may make a recommendation for compensation,
based on the significance of the loss.

Habitat Types Involved:

Habitat types associated with Resource Category IV shall
include, but not be limited to, the following examples:

a. Agricultural Lands.

b. Undeveloped urban areas (i.e., land proximal to
waste water treatment facilities, municipal
mountain preserves, and undeveloped lands in
proximity to municipal and industrial areas). '

c. Habitats exhibiting low wildlife productivity as a
result of man's influence.
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PUTTING THE pUBLIC TRUST DOCTRINE TO WORK
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Lands. Waters and Living Resources
Subject to the Public Trust Doctrine

To apply the Pubtic Trust Doctrine, one must first determine whether the land, water
or living resources in question are indeed within the geographic scope of the doctrine.
Generally speaking, all “pavigable waters,” the jands beneath these waters and the
living resources inhabiting them are subject to the Public Trust Doctrine.

What is meant by the term “navigable waters” has been the source of confusion for
centuries in both State and Federal courts. Under the English common law, due to the
geography of England, the term “idewaters” and “navigable waters” were $ynonomous.
The presumption was that tidelands were owned by the king, although a grant of the private
jus privamum interest could be conveyed into private hands. In such a case, the public’s jus
publicum interesi remained paramount over the jus privamum interest. See Ch. 11, §1.A.3.

English common law became the law of the thirteen colonies, and then of the Thirteen
Original States. Each of the Thirteen Original States held, and continues to hold, a public
trust interast in their lands subject to the ebb and flow of the dde, up to the ordinary high
water line. Each also bad, and continues to have, the authority to define the term “navigable
waters™ under State law, define the poundary limits of the lands held in public trust, as well

as the authority to recognize privatenn ghts in their trust lands, and thus diminish the public’s
rights therein.
As the Thirteen Original States held their lands beneath navigable waters in trust, so

" did the 37 new States receive them on an equal footing with the original thirteen. The
- question of whatlands each of the 37 new States, in contrast to the Thirteen Qriginal States,
: received in tust upon’ emtering the Union is 2 Federal question. Because the term
“navigable waters” has evolved and changed over time, one must look to the Federal law -
© at the time the State entered the Union o determine what trust lands passed t0 the State:

upon statehood. See Ch. I, §1.A.2 and 3.

Afier statehood, State law (if not in conilict with Federal 1aw) applies 10 determine
ownership of the lands beneath navigable waters, as well as the public rights in those
waters. As a result, as the definition of navigable waters has changed and evolved on
both the Federal and State level, so too has the area of lands and waters subject to

. the Public Trust Doctrine.
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PUTTING THE PUBLIC TRUST DOCTRINE TO WORK

The Dual Title in Public Trust Lands:
Jus Publicum & Jus Privatum

Public trust lands, i.e. tidelands, freshwater shorelands and submerged lands, are
special in nature. Because of the salt content, weathering action, constant flooding and
adverse environment, they are useless for nearly all types of agriculture. Structures built
on trust lands must be strongly reinforced to weather the remendous forces of wind, wave
and ice placed upon them. Traditionally, “permanent” structures built on trust lands were
1o further navigation or waterbome commerce.

Because of the special nature and public character of these lands, the fitte is not 2
singular title in the manner of most other real estate titles. Rather, public trust land is vested
with two titles: the jus publicum-—the collective rights of the public to fully use and enjoy
trust lands and waters for commerce, navigation, fishing, bathing and other related public
purposes—and the jus privamm, or the private proprietary rights in the use and possession
of trust tands. See Ch. LD and E.

The jus publicum interest cannot be conveyed or alienated to private ownership, for
the State cannot abdicate its trust responsibilities to the people. These collective rights are
the public’s property rights in these lands, waters and resources, rights that are held in trust
by the State. '

On the other hand, the jus privatum interest may be and often is conveyed into private
ownership. Nearly one-third of all public trust Iand is privately owned. In most cases, when
a private individual or firm “owns” tidelands, shorelands, or submerged lands, he or she
holds only the jus privamum interest, an interest that remains subject to the public’s
dominant jus publicum interest.

It is commonly stated that wust lands are either publicly owned or privately owned.
In both instances, however, the State retains and holds in trust the public’s jus publicum
interest. For 'publicly’ owned trust lands, the State also holds the jus privamum title, whereas
for 'privately’ owned trust lands the State has conveyed the jus privaiwm into private
ownership. Thus, the difference between publicly owned and privately owned trust lands
is whether the State has validly conveyed the jus privazum. See Ch. V.A.

Upper Boundary of Public Trust Lands

In general, the upper boundary of public trust shorelands, whether those lands
are privately or publicly held, is the “grdinary high water line.”” For tidal shorelands,
~ thisterm is generally defined as the mean high tide line, although many exceptions and
- diverse interpretations exist throughout the country. For freshwater shorelands, this term

.

XX
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(

generally means the line to which high water reaches under normal conditions, not the line
reached in floods nor by the great annual rises of a river. In all situations, however, the
location and description of the upper boundary of trust shorelands is determined by iocal
law, custom and practice.

_ A growing number of States recognize some public trust interests in privately owned
“dry sand” areas immediately upland of the mean high tide line, usually exiending up to
the vegetation or debris line. These States have judicially recognized that the use of the dry
sand beach is essential for the public to fully enjoy their public tust rights of access and
use to trust lands (below the mean high tide line) and waters. This is certainly a commaon
sense approach, in that the tides rise above the “mean” high fide line atleast half the tme;
the public’s ust rights should not be temporarily cut off during these times of higher high
tides. See Ch. IV.B.1.

Further, there may be public trust considerations concerning the use of non-navigable
tributaries to navigable freshwaters and public trust uses therein. See Ch. 11, §2.

Boundaries of Public Trust Land: A Moveable Freehold

Natural, gradual and imperceptible changes in the shoreline (erosion and accre-
tion) generally act to change the boundaries of both the privately owned uplands and
the public trust lands. Natural, sudden changes in the shoreline, such as those caused

by severe storms or earthquakes (avulsion), usually do not act to change boundary

lines. ‘

Man-induced changes such as filling or other modifications of the shoreline by the
upland owner normally do not act to change boundary lines unless a clear legislative grant
provides otherwise. Some States do provide, however, that accretion or erosion resulting
from artificial changes to the shoreline, such as groins and jetties, will change the upland
_ boundary line if the upland owner is a “stranger” to the man-induced change.

The public’s tust rights in “new” shoreland resulting from natural, gradual and
imperceptible forces remain unchanged. The public's trust rights 1o use shoreland within
the boundaries of the upland owner due to avulsion, however, remain unclear. The public’s
trust rights to use filled trust land also is unclear, with significant variation between
State court rulings and statutes on the point. See Ch. 11, §3.
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L PUTTING THE PUBLIC TRUS DOCTRINE TGO WOURK

Lands Exempt from the Public Trust Doctrine

Lands beneath tidai and navigabie fresh waters and below the ordinary high
water mark are presumptively subject to the Public Trust Doctrine. In fact, many
States apply the Public Trust Doctrine to all ude waters, navigable freshwaters and the
lands below these waters within their respective jurisdictions without exception.

Exceptions do exist, however, although their occurrence is infrequent and usually
strictly limited. Nonetheless, these exceptions are important, for if presumably public trust
iands are found tc fall within one or more of these exceptions, the Public Trust Doctrine
does not apply. Exceptions include conveyances of shorelands prior to statehood, con-
veyances in accordance with international obligations, federal condemnation of State
public trust land, Indian treaties, artificially created shorelands, and other minor excep-
tons. See Ch. II, §4.

Public Uses Protected by the Public Trust Doctrine

The original purpose of the doctrine was to assure public access to navigable waters
for navigation and commerce (waterways being the principal transporiation arteries of
early days) and for fishing, an imporiant source of food. Thus, historically, the common
law rights of the public in trust lands and waters were related to navigation, com-
merce and fishing, But State and Federal courts have recognized that “when administering

“the trust the State is not burdened with an outmoded classxﬁcanon favoring one mode of

ytilization over another.”

As society and technology have evolved, however, the public’s use of trust lands and
waters has necessarily changed, Over the centuries the Public Trust Doctrine has kept pace
with the changing times, assuring the public’s continued use and enjoyment of these lands
and waters. Recognized public uses of trust lands today include fishing, bathing, sunbath-
ing, swimming, strolling, pushing a baby stroller, hunting, fowling, both recreational and
commercial navigaton, environmental protection, preservation of scenic beauty, and
perhaps the most basic use, just being there.

The Public Trust Doctrine has evelved from preserving the public's rights to use trust
lands and waters for commarce, navigation and fishing, to proteciing modern uses that are
“relaied to the natural uses peculiar to that resource.” This dynamic nature, firmly
documented by the courts over the centuries and fundamental to the application of the
doetrine, has enabled it to persist for over 1,500 years. Strip away the inherent flexibility
of the doctrine to assure public access to, and use of, trust lands, waters and living
resources and the doctrine would siowly whither away. See Ch. IIL.
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The Conveyance of Public Trust Land

As noted, the jus publicum interest in trust lands cannot be conveyed or alienated t0
privatc ownership, for the State cannot abdicate its trust responsibilities to the people. The
jus privatum interest, however, may pe and often is, conveyed into private ownership.

There are strict limitations upon the State in order to convey the jus privatum 10
private ownership. The Legislature must act through legisiation to authorize the con-
veyance. The conveyance must be described in clear and definite language, with all
ambiguities construed in favor of the State and against the grantee. The conveyance must
primarily further the public interest, with benefits to private parties being secondary or
corollary. There must be no substantial impairment of the public interest in the lands and
waters remaining. Non-compliance with any of these requirements violates the Public
Trust Doctrine, and can render the conveyance void.

Courts will strictly scrutinize a conveyance of public trust lands for compliance with
all of the above requirements. In addition, if a State legisiature later determines that a prior
conveyance of trust land has the effect of diminishing or destroying its control of the jus
publicum, the conveyance may be lawfully revoked. See Ch. V.A. -

The majority of states hold themselves immune from losing title of public trust lands
by adverse possession, although a nandful of states recognize adverse possession against
public trust lands. See Ch. V.C.

The public’s rights and interests in trust lands and waters can only be terminated in
certain small parcels, usually those necessary for the construction of docks and wharves
to further navigation or waterborme commerce. The termination must further the public’s
trust interests, although some courts have accepted the furtherance of any public interest—
regardless of whether it is related to ust lands and waters—as sufficient 1o terminate the
trust. See Ch. V.D. '

The Nature of the Remaining Public Trust Servitude

'Once the jus privamm interest has been conveyed from the State to private hands, the
public’s remaining trust rights in the trust land, collectively known as the public’s trust
servitude, are usually diminished. The nature of the remaining public trust servitude in
privately held trust lands varies from State to State. In one State, the servitude may not
include many rights of the public, not even the right to use trust lands solely for recreational
purposes. In other states, the bundle of rights held by the public remain so broad, and the
corresponding private rights so limited, that the private owner’s title has been described as
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PUTTING THE PURLIC TRUST DO.. . RINETO WORK

a 'naked fee.’ In either case, ail of the public’s trust rights are dominant to the private rights.
See Ch. V.B.

State Exercise of its Public Trust Authority

Authority vested in the State through the Public Trust Doctrine is based upon its
power over State property, rather than a State’s regulatory powers through its sovereign
“police powers.” Thus, if the lands, waters or living resources are within the scope of the
doctrine, then the State can govern and manage them as its cwn property. This is in sharp
contrast to a State regulating a citizen’s private property through its police powers.

At the same time, whenever a State exercises its public trust authority, it does so
immediately adjacent 1o some of the most expensive real estate in America-—waterfront
property. Waterfront property owners hold extremely strong property interests, especially
if they also own the jus privamum rights in the adjacent public trust land.

Usually a private jus privamum owner of public trust land pays property taxes on the
trust lands, lending a certain credence to the perception that he or she has sole possession

and control of the property, exclusive of the public. Adding to the confusion, boundary -

descriptions in deeds and property titles of waterfront property often are silent as to any
Jjus publicum retained by the State, giving the landowner the further expectation that he or
she has exclusive rights of possession and use of the land. Boundary descriptions may
simply state that the property extends “to the water” or even to the “low water mark” or
some similar phrase. Waterfront property owners commonly regard their property as
extending to where the water is, unaware that the State has a reserved jus publicum interest
up to the “ordinary high water mark™-a boundary line that is often difficult to factually
determine. It is also very common for a commercial upland owner, such as a resorn or
marina owner, 0 have 2 strong economic interest in the use of adjacent publicly owned
trust lands and waters.

Given the strong property interests of private upland owners, coupled with the
confusion over the distinction of the jus publicum and jus privatun in trust lands and how
the Public Trust Doctrine applies, coastal managers need to be keenly aware that their
actons under the docuine may be met with strong resistance. Claims of “takings and
charges of governmental interference in private property rights should be expected. See
Ch.LF



ta I

i,

-

0

Howoeh

PUTTING THE PUBLIC TRUST DOCTRINE TO WORK

for such persons 10 explore or producethe oil and gas resource, while remaining subject 10
the public’s continued trust rights to use the area in accordance with the Public Trust -
Doctrine in that State. _ _ ,

The production of oil and gas from State wust lands has been found to further the
public’s ust interests by promoting both commerce and navigation, and therefore is a
proper use of pubtic trust land. Revenue flowing to the State from oil and gas production
is often partly or fully appropriated to study, preserve and manage coastal resources. Such
funds clearly provide a public benefit for the public's trust resources. See Ch. VIII, §3.C.

5. Aquaculture

Fish are heid in trust by the State for the public, and the State is obligated 10 preserve
and protect this trust. Regulations governing the artificial cultivation of fish and shellfish
are clearly within the scope of the Public Trust Doctrine, and in fact should incorporate
public trust principles.

" In the issuance of leases or permits for aquaculture, many states include provisions
that the aquaculrure operation will not interfere with other public uses of the area, such as

" fishing, lobstering, shellfishing, bathing or boating. Such express limitations on the
operations- are encouraged to clearly inform all pardes that the aquaculture operation is

L _ .. subjectto the State’s Public Trust Doctrine.. .~ -~
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_ Limitations have been placed on aquaculture, such as artificial oyster propagation, in

* order to protect naturally occuring marine species. For example, private shellfish aquacul-
“ture operations often are not allowed on public trust lands where narural shellfish beds
occur.

The issuance of leases or permits for aguaculture becomes more problematic when
the trust land is privately owned. In this case, the State is in the more difficult position of
asserting that aquaculture is one of the public trust uses that, like navigation, commerce
and fishing, was reserved by the State when the conveyance was made. In other words, the
State must assert that aquaculture is part of the jus publicum interest reserved by the State,
and was not included in the jus privatum conveyance to the private trust land owner.

If the aquaculture lease holder is different from the private trustland owner, questions
will naturaily arise as to how the rights of the two parties compare. Although it is broadly
held that the public’s jus publicum rights are superior to any jus privatum rights, it has been
held in Massachusetts thar a license to shellfish must not impair the private rights of the
landowner to moor his boat in the area covered by the license, even if at low tide the boat
would rest on, and therefore damage, the shellfish beds. See Ch. VIII, §3.D.

Coxxix
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6. Environmental Protection

Historically, the common law rights of the public in trust lands and waters were
related to navigation, commerce and fishing. Recently, however, several states have
recognized that in order for the public to exercise their right of fishing, there must be
fish. That is, there must be a sustaining environment within which the fish can live. Thus,
the step from managing trust fisheries to preserving the ecological integrity of trust waters
is not such a large one. As a result, the Public Trust Doctrine serves as a solid basis for
environmental protection legislation or regulations.

Some State courts have upheld the regutation, and prohibition, of cenain activities in
order to protect water quality in accordance with the Public Trust Doctrine. A limitation
on the diversion of water from tributaries feeding into navigable trust waters, which would
result in 2 deterioration of trust water quality, as well as a moratorium on shorefront
building permits have both been upheld by the courts based on public trust grounds.

Amajor problem confronting coastal resource managers is the deterioration of water
quality due to non-point pollution resulting from upland land use practices. To date, no
court has upheld an expansion of the doctrine as a basis for regulating land use above the
ordinary high water mark.

Even as a basis for such regulation below the high water mark, applying the Public
Trust Doctrine to water quality protection may be challenged in court. While water quality
regulations would serve the public interest in one Tespect, they are likely to restrict other
uses which the doctrine protects. See Ch. IILB.2.

7. Estuarine Ecosystems

Several States, in response to judicial decisions that have brought preservation of
estuarine ecosystems within the scope of the Public Trust Doctrine, have included public
trust principles into their estuarine management programs. Typically, these programs

contain a “public purpose” test developed by the courts under the Public Trust Doctrine:

the use must be water-dependent with minimal impact on public trust lands, waters and
resources.

Estuarine management plans often exist in context, or are required to be consistent,
with a State's federally-approved CZM plan. The CZMA requires comprehensive manage-
ment pians, and encourages special area management plans. Asa result, several States have
designated estuaries as “areas of environmental concem’” or “critical areas,” and developed

management plans to preserve the quality and integrity of entire estuarine ecosystems. See
Ch. VIII, §3.E.
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PUTTING THE PUBLIC TRUST DOCTRINE TC WORK

authority, the power tolease as well as license may well be implied. See Ch. IX, §1. This
is 50 because a lease is essentially a legal authorization for the landowner to possess and
use a parcel of land, which is not functionally different than a license. See Ch. VIII, §2.E.3.

By implementing a licensing or ieasing program for public trust lands, a State agency
can assume much greater control over activities and development of coastal resources, as
well as having each license or lease come up periodically for renewal. Further, the fees
raised by the licenses or lease payments should be applied towards coastal resource
management, thus helping the agency accomplish its chief mission.

Since the rust lands subject to leasing is of great public importance and subject to'

potential controversy, the prudent agency should use regulations to establish the terms of
years for various types of leases. Although an agency may be empowered to issue leases
without regulations on an ad hoc adjudicatory basis, promulgating leasing regulatons
" forces importarit issues to"full public display, as well as putting the agency in a much better
position in the case of a court challenge. Courts subject regulations to less rigorous judicial
scrutiney than agency adjudicatory decisions and are consequently more likely to survive
intact if challenged. See Ch. VIII, §2.E

Conclusion

The Public Trust Doctrine offers a coastal resource manager a powerful tool in

. addition 10 a State’s regulatory police power. The doctrine places the coastal manager in

the stronger position of managing publicly owned resources, rather than regulating private-

1y owned property. The doctrine also provides a sound legal basis for requiring all uses of

rrust lands and waters to be water-dependent. Further, although much trust land is privately

owned, these private rights in trust land are for the great part subject to the dominant rights
of the public to-use these same lands for a wide variety of recognized uses.

The Public Trust Doctrine is tremendously versatile. It can be used to address
problems as diverse as public access to coastal areas, oil and gas production, and environ-
mentai quality. For example, negotiations on a permit application for 2 marina develop-
ment, the promulgation of regulations 1o improve water quality, stamtory restrictions on
conveyances of trust lands to private ownership, or assessing leases and royalties on
leasehold or mineral development, can all be based upon the Public Trust Doctrine.

In short, the Public Trust Doctrine is applicable whenever navigable waters or the
lands beneath are altered, developed, conveyed, or otherwise managed or preserved. It
applies whether the trust lands are publicly or privately owneéd. The doctrine articulates
not only the public rights in these lands and waters. It also sets limitations on the Siates,
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PUTTING THE PUBLIC TRUST DOCTRINE TO WORK

the public, and private owners, as well as establishing duties and responsibilities of the
States when managing these public'trust assets,

In additon, exercising a State’s public trust authority is 10 exercise power over a

" State’s own property. This places the coastal resource manager in a well protected positic

from successful “takings” arguments. The State and Federal case law conceming the
“aking” of privaie property by a government without “just compensation” stems almost
solely from the exercise of State police power; i.e, when the State attempts to regulate the
use of someone else’s property. By exercising its public trust authority, however, a State is
managing its own property. Nearly all of the “takings™ case law is thus irrelevant to this
situation. ’

In the final analysis, the Public Trust Doctrine is a valuable legal legacy from Roman
emperors and English kings to the American Public—the right to use and enjoy America’s
trust lands, waters and resources for a wide variety of legally protected public uses. This
legal docwine places over 191,000 square miles of lands and waters and the aquatic life
therein, plus the 98,664 miles of shoreland below the ordinary nigh water line, in trust for
the benefit of the public. As the public’s trustee of these assets, each State is an important
steward over what Roman Emperor Justinian claimed by the law of nature to be common
10 all mankind.
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Ordinary high water mark: The line to which high water normaily reaches under natural
conditions, but not including floods, storms, or severe meteorological condifions,

Ordinary low water mark: The line 1o which low water normaily reaches under natural conditions,
but not mc}udmg droughts or severe meteorological conditions.

Prima facie public trust lands: Lands that appear to be subject to the Public Trust Doctrine in that
they lay beneath tidal or navigable-in-fact waters below the ordinary high water mark,

Public trust servitude: The bundle of rights held by the public to use and enjoy privately held trust
lands for certain public purposes. The burden on the subordinate jus privatum owner by the
dominant jus publicum imerest of the public.

Riparian: Associated with or appurtenant to shorelands of non-tidal waters.

Riparian Rights: The rights of an owner of land contiguous to a navigable body of water, including
principally the right of access to the water, the right w accretions and relictions, and the right
to other improvements.

Shorelands: General term including tidelands and navigable freshwater shores below the ordinary

high water mark.

Submerged land: Land lying below tidal waters, seaward of the ordinary low water mark, mcludmg
bays, inlets and other arms of the sea, out to the seaward boundary of the State.

Tideland: Land that is covered and uncovered by the daily rise and fall of the ordinary tides. More
specifically, it is the zone between the “ordinary high water mark” and the “ordinary low
watermark.”

Tide waters: Waters that markedly and regularly ebb and flow in response to the gravitatonal
forces of the moon and sun.

Upland: Land lying above the “ordinary high water mark.”

‘Wet sand beach: Area between the mean high tide and the mean low tide lines.
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they adopted the Articles of Confederation, or when the Confederated Congress enacted
the Northwest Ordinance of 1787 (discussed betow). Nor did this change when the first
Congress reenacted the Northwest Ordinance on August 7, 1789.13 Thus, at the time of the
adoption of the Constitution, the Thirteen Original Stawes reserved full sovereignty,
dominion, ownership and conwol over their tidelands, “subject only to the rights sur-
rendered by the Constitution of the United States.”1®

Because the Federal government never bad original jurisdiction over the trust lands
and waters of the Thirteen Original States, it never conveyed these lands to any of them.
Thus, no Federal question arises as 1o what lands were held in trust by any of the original
Stares when they formed the Union. This is in contrast to the situation of the 37 new states,
as discussed below.

Nonetheless, as this public trust was ‘funded’ and controlled by the Thirteen Original
States at the time of adoption of the Constitution, o has it been perpetuated by the Equal
Footing Doctrine to the 37 “new” States that have since joined the Union.

2. Equal Footing Doctrine and the 3 7 “New” States

Just prior to the ratification of the U.S. Constitution in 1788, the Confederated
Congress adopted the “Ordinance of 17 97: The Northwest Territorial Government,” known
simply as the Northwest Ordinance. In general, the Northwest Ordinance established
guidelines for the government of the northwest territory and for the admission of new
States, formed from the territory, into the Union. Specifically, it also provided that any
State joining the Union “shall be admitted ... on an equal footing with the original States,
in all respects whatever ... 17 This provision became the model for the enabling legisiation
of all of the 37 new States entering the Union, albeit the actual terminology is often
different. This practice of admirting new States as equals to the original 13 has long been
referred o as the Equal Footing Doctrine.

In applying the Equal Footng Docuine the United States Supreme Court has
consistently found that “the new States admittad into the Union since the adoption of the
Constitution have the same rights as the original States in the tide waters, and in the lands
under them, within their respective jurisdicﬁons."ls Alternatively put, “First, The shores
of navigable waters, and the soils under them, were not granted by the Constitution to the
United States, but were reserved to the states respectively. Secondly, The new states have
the same rights, sovereignty, and jurisdiction over this subject as the original states.”1?
These. rights, sovereignty, and jurisdicticn of the states were “subject only to the rights
surrendered by the Constitution of the United States.”?0 As can be seen, these rights have
been variously described as pertaining to lands beneath either “tide waters” or “navigable
waters,” a dichotomy of definitions that would trouble and confuse courts fortwo cenwuries.

18
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e Thus, the Equal Footing Doctrine has served to perpetuate the Public Trus: Doctrine
: “from the Thirteen Original States to each of the 37 new States. As each new Stare entered
¥ the Union she received in trust those lands beneath “tide waters” or “navigable waters,”
and the waters themselves, in trust for the citizens of the new State. What lands and waters
" were received by each of ihe 37 new States, in contrast o the Thirteen Original States,
" from the Federal Government upon Statehood is singularly a Federal question.2! Thus, the
Federal definition of “navigable waters” is of primary importance in determining what
" 1ands and waters were received in trust by each new State upon entering the Union.

But unfortunately, the confusion surrounding the term ‘navigable waters’ — whether
‘it means only tide waters regardless of the navigability of those waters, or all waters that
are actually navigable regardless of the tide — has troubled courts from the founding of
the country up to recent imes. The 1988 United States Supreme Court case Phillips
- Perroleurn v. Mississippi pivoted around whether Mississippi received in trust all lands
3 ' peneath tide waters, regardless of navigability of those tide waters, when she entered the
b=~ Union in 1817, or whether she received in trust only those lands beneath waters that were

" " pavigable-in-fact at the time of statehood. The Court ruled that all lands beneath tide
- =~ waters, regardless of navigability of those tide waters, were received by the State when she
- . entered the Union.

‘ Early on, however, English common law was strictly adhered to, and only tidal waters
: were considered navigable. But this legal definition defied reality in the United States with
- our large inland rivers and lakes. Courts recognized the problem, and grappled with the
legal, commercial and practical ramifications of the confusion generated by the term
.. ‘navigable waters.’ As a result, from the entry of Vermont into the Union as the fourteenth
State on March 4, 1791, to the entry of Hawaii as the fiftieth State on Aungust 21, 1959, the
definition of the term ‘navigable waters’ has continued to evolve and change, both at the
* Federal and State level. Because of this evolving meaning, the Federal test of ‘navi gabie
waters’ for title purposes is “determined as of the ime of admission of the State to the
United States.22 '

3. Evolution of the term ‘Navigable Waters’

The definition of the term ‘navigable waters’ is of critical importance: upon its
interpretation rests the title claims and properny interests of governments and private
entities, and the application of the Public Trust Doctrine to lands, waters and living
resources. It has been said that “The division of waters into navigable and nonnavigable is
but a way of dividing them into public and private waters.”? Confusion overthe meaning
of the term ‘navigable waters’ has resulted in a well-spring of contentious liggation
nationwide over the ownership of bottomlands and submerged lands, and claims of
exclusive use of the waters and living resources therein.

19
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Precisely what is meant by the teim ‘navigable waters’ depends upon whether the
Federal or State govemment is inquiring, and for what purpose. There are Federal
definitions of ‘navigabie waters’ for title purposes, for admiralty court jurisdiction, and for
constimtionally enumeraied powers and authorities. In additon, there are State definitions
of ‘navigable waters’ for title purposes, as well as defining those waters wherein the public
has trust rights.

For title purposes. the Federal definition of ‘navigable waters’ is of primary interest,
although State definitions have an important bearing on the matter. The situadon is
confounded, however, due to the changing and evolving Federal definition of ‘navigable
Waters.’ To discuss the evolution of the meaning of this term, it is best to starl with English

- common law. :

a. English common law definition of ‘navigable waters’

“(In England], no waters are pavigable in fact, or, at least, to any considerable extent,
which are not subject 1o the tide; and from this circumstance tide water and navigable water
there signify substantially the same thing."?4 In other words, under English common law,
the terms “navigable waters” and “tidal waters” were considered as being synonymous.ﬁ

simply because no rivers above the ebb and flow of the tide were significant with respect

to navigaton. The wemendous difference in topography berween Englaid and the
American continent, however, presented the Federal and Siate courts with great difficulties
in reconciling this English common law term with the geographical realities of the United
States. '

b. Federal definitions of ‘Navigable Waters’

In 1851, the United States Supreme Court described the origin and history of the term
‘navigable waters’ under Federal law.

«At the time the Constitution of the United States was adopted, ...the definition
[of navigabie waters} which had been adopted in England was only proper here.
In the old thirteen States the far greater part of the navigable waters are tide-
waters. And in the States which were at that period in any de§ree commercial ...
every public river was tide-water 10 the head of navigation.” s

Thus, it was only natural for Federal courts 10 adhere to the tidal test for determining
public waters. The tidal test:

“hecame, after a time, the familiar mode of describing a public river, and was
repeated, as cases occurred, without partcularly examining whether it was as
universaily-appiicable in this country as it was in England. ... And as the En glish
definition was adopted in our courts, and constantly used in judicial proceedings
and forms of pleading, borrowed from England, the public character of the river
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D. Living Resources Within the Public Trust

Several State courts have recenty stated that the scope of the Public Trust Doctrine
includes the aquatic wildlife living in trust waters.%6 most notable of which are fish. Thus,
not only is fishing a traditionally recognized public trust use (see Ch. TIL.B.2) but fish and
all other aquatic wildlife form a part of the trust’s assets.

Title 1o the fish within wust waters vests in the State in trust for the benefit of the
peopic.97 At least one State court has held that this trust ownership of the fish creates “a
soversign right primarily and essentially of preservaton, conservation and regulation for
the people of the State ... 98 States, through their legislatures, are empowered to.impose
such statutory restrictions and iimitations on fishing “as may be reasonably necessary for
the protection of the public’s rights therein.”??

To the extent that a State has statutorily regulated fishing, the legisiaton would
supersede any common law trust rights the public may have in the fish. At the same time,
fishery legislation often specifically regulates fish that are of commercial or nutritional
interest; it generally does not regulate the public's use of all aquatic life. As a result, 2
State's public trust interest in the aquatic life 1s generaily much broader than the fisheries
regulated by statute. . e

It is self-evident that in order to have fish to regulate, there must be a sustaining
environment within which they can live. In fact, preservation of the fishery is a public trust
responsibility of the State. The inclusion of ail aquatic life (upon which all fish depend)
within the scope of the Public Trust Doctrine, gives a coastal resource manager the
authority, and responsibility, tonot only take into account 2 State’s fishery resource, but to
also consider the ecological system sustaining the fishery resource whenever trust lands or
waters are managered. In other words, the step from managing trust fisheries to preserving
the ecological integrity of trust waters is not such a large one. See Ch. IIL, §B.2.
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CHAPTER 111

PROTECTED USES
OF THE PUBLIC TRUST DOCTRINE

Summary

Historically, the common law rights of the public in trust lands and waters were directly
related 1o navigation, commerce and fishing. As society and technology have evolved, however,
the public’s use of trust lands and waters aas necessarily changed. Over the cenwries the Public
Trust Doctrine has kept pace with the changing times, assuring the public's continued use and
'mjoyrri nt of these lands and waters. This dynamic nature, fundamental to the applicadon of the
doctrine, has enabled it to persist for over 1,500 years. Strip away the inherent flexibility of the

> doctrine, and it would slowly whither as an effective tool for coastal management.

As recently stated by the New Jersey Supreme Court, “The original purpose of the doctrine
‘was to preserve for the use of all the public natural water resources for navigation and commerce,
waierways bein% the principal transportation anteries of early days, and for fishing, an imporant
source of food.”* But State and Federal courts have recognized that when “administering the trust
the State is not burdened with an outmoded classification favoring one mode of utilization over
another.”2 This “dynamic common-iaw principle” supports the current recognition of uses protected
by the Public Trust Doctrine to include recreation, environmental protection, and preservation of
scenic baauty.

Over the last 1,500 years, the Public Trust Doctrine has evolved from preserving the public’s
rights 1o use trust lands and waters for commerce, navigation and fishing, to protecting modem uses
that are “related 1o the natural uses peculiar to that resource.”
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A. Traditional Public Uses of Trust Lands and Waters

The traditional uses of public trust lands and waters are often stated as the simple
rrilogy of commerce, navigation and fishing. Nonetheless, this often-stated trilogy is an
oversimplification. Many uses, not necessarily related to any of these three terms. of trust
1ands and waters have long been recognized. For example, the Massachusetts Supreme
Court stated in 1863 that “It would scarcely be necessary to mention bathing, or the use of
the waters for washing, or watering cattle, preparaton of flax, or other agricultural uses,
to all which uses a large body of water, devoted 1o the public enjoyment, would usually be

applied.™

1. Navigation and Commerce

Navigable waters and the shorelands have traditionally served as highways for
navigation and commerce. The ancient public trust rights, navigation and commerce, date
back 10 pre-Roman days. The tremendous importance of preserving the public’s unfettered
use of the Nation’s navigable waters was recognized in the beginning days of the United

~ States in the Northwest Ordinance of 1787:
“The navigable waters leading into the Mississippi and St Lawrence, and the
carrying places between the same, shall be common highways, and forever free,
as well to the inhabitants of the said territory, as to the citizens of the United
States, and those of any other States that may be admitted into the confederacy,. .
without any tax, impost, or duty therefor.™ - : . e

 states.S _ o

In many states, travelers used beaches to traverse the length of the coast. Passing and
repassing was one of the original uses protected by the Public Trust Doctrine during the
founding years of the Naton.” Often, the presence of lagoons and marshes behind the

Both navigation and commerce are recognized as protected uses in nearly all coastal

primary dunes of the coast made road construction difficult. In contrast, the compact sand .

hetween the shore and the line of vegetation easily supported the weight of a stagecoach
or a mule-drawn wagon, and has historically been used for such purposes.’
~ The meaning of the term “navigation” changes from State o State. The majority rule
is that both commercial and recreational purposes are included,? as well as other uses of
the water for transport, such as the flotation of logs.1? Some States, however, Limit
“navigation” to only commercial activities.!!

The scope of the term “commerce” has likewise expanded and evolved in both
Federal and State law. At least one State court has noted that commerce is not limited 0
activities for economic gain, but also includes activities for pleasure and recreation.!2
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2. Fishing

Fishing is a natural incident of the public right to use public trust lands and waters, 13
‘a5 well as such incidental uses such as fowling!4, and shellfishing.!> The public right of
fishing has been closety related by the couns to the public right of navigation. 16 Nurnerous
claims of exclusive fishing rights of upland owners owning the bottomlands of navigable
jakes and rivers have been defeated on public trust grounds.!?

The fish inhabiting navigable waters are not owned by the riparian owners, even if
‘the bottomland is privately heid. Rather, the fish, as well as all naturally occurring living
resources in trust waters, are owned by the public.}® “Fish in the stream [are] not the
property of the [riparian owner] any more than the birds that [fly] over its 1and.™% See Ch.
I,§1.D.
State ownership of fish has been recognized by the United States Supreme Court as
- the source of authority to restrict, or prohibit fishing. “The state holds the propriety of this
horromland] for conservation of public rights of fishery thereon, and may regulate the
. modes of that enjoyment so as to prevent the destruction of that fishery, In other words, it
may forbid all such acts as would render the public right less valuable or destroy it
. altogether."20

Some States do provide for exclusive fishing rights in private parties, generally for
shellfish beds or aquacuiture. In some states, such privately held rights (e.g. a license or
lease) to a fishery may revert back to the public if these rights are not continuously
exercised,?! or if the license or lease is unlawfully registered.?2

3. Other Traditional Uses: ‘
Bathing, Hunting, Skating, Cutting Ice, Efc.

From the early days of the United States, the public's trust interests recognized by
the courts have been much broader than merely commerce, navigation and fishing. For
example, in the 1821 New Jersey case Arnoid v. Mundy, the State Supreme Court
recognized “fishing, fowling, sustenance and all other uses of the water and its
products” 23 were rights assured to the public.

Many other traditional uses of the nation’s public trust lands and waters have been
noted by the courts. Among these are boating, hunting, bathing, swimming, skating, cutting
sedge, cutting ice, pushing a baby carriage, washing, watering cattle, preparation of flax,

" and sustenance, as well as other uses of the trust land and waters that are public in namure
and water dependent.24 The gathering of seaweed is recognized as a natural incident of the
public right to use trust lands and waters in at least one State,> while being expressly
rejected in another.?$
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One of the products of trust waters is ice. Ice cutting can be viewed as an ouidated,
though traditional public trust use of frozen navigable waters.27 In some states the right to
cut and remove ice may belong only to the owner of the bottomiand. 28

B. The Public Trust Doctrine:
A “Dynamic Common-Law Principle”

English common law recognized the inherent dynamic nature of the Public Trust
Doctrine. The English public’s rights of “egress and regress, for fishing, rading, and other
uses claimed or used by [the King's] subjects ... are variously modified, promoted or
restrained by the commaon 1aw.”29 The need for the Public Trust Doctrine to evolve as the
needs of society change has been recognized in State and Federal jurisprudence.

“Traditionally, the doctrine has functioned as a constraint on states’ ability w0
alienate public trust lands and as a limitation on uses that interfere with trust
purposes. More recently, courts and commentaters have found in the doctrine a
dynamic common-law principle flexible enough to meet diverse modern needs.
The doctrine has been expanded 1o protect additional water-related uses such as
swimming and similar recreation, aesthetic enjoyment of rivers and lakes, and
preservation of flora and fauna indigenous to public st lands.™

Likewise, several states recognize that the Public Trust Docmine must remain
sufficiently flexible 1o address changing public needs, so that application of the trust does
not hinder the state by continuing to favor outdated uses over more modem ones.3! Early
case law recognized that the list of uses would increase with “the growth of the community
and its progress in the arts.”32

Not only do the needs of society change over rime, but one legislature cannot
terminate or dissolve the authority of a successor legislature because “[tlhe legisiaton
which may be needed one day ... may be different from the legislation that may be required

at another day. Every legislature must, at the time of its existence, exercise the power of -

the State in the execution of the trust devolved upon it.”33

On the other hand, some State courts have been reluctant to extend protection to
“new” public uses of trust lands and waters if it would impair any of the traditional rights
of commerce, navigation or fishing 34 Courts often have resorted to whether the public use
is really a “new” use, or rather merely an “incidental” use of commerce, navigation or
fishing.3% Other courts have applied 2 “related-to-the-resource” test to determine whether
a public use is protected by the doctrine. For example, preservation of trust land in its
natural condition has been upheld in two states as a valid public use because preservation
is clearly related to the resource’s value of providing food, wildlife habitat and scientific
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1. Recreational Uses

Arguably, there is nothing new about using trust lands and waters for recreation.
Cenainly the Romans must have used the tidelands for purely recreational purposes.
Several older American cases have recognized the public's traditional use of the shorelands
and waters for uses that are non-commercial in nature.?’ Nonetheless, recognition of a
public right tO use trust lands and waters for recreation is not universal. At least one State,
Maine, has expressly excluded recreation as a recognized public trust right.3% However,
- the right of the public to use trust lands and waters for recreational purposes has come 10
- pe specifically established in most states.’® Recreational fishing, bathing, surfing, and
swimming, even pushing a baby carriage along the public trust shores, have been recog-
nized as public recreational rights in lands and waters subject to the public trust.40 Even
more generally, some states have broadened the rights of the public by establishing public
rights in “recreational uses,”#! tourism,%2 or most broadly, “whatever is needed for the
complete and innocent enjoyment” of trust lands.43 :

2. Environmental Protection

Several states have interpreted public trust rights to include restrictions for the
prevention of environmental harm and preservation of trust lands and waters. “{Olne of
the most important public uses of the tidelands ... is the preservation of those lands in

space, and.as environments which provide food and habitat for birds and marine life, and
which favorably affect the scemery and climate of the area.”"* In Hawaii, the Stare
constitution creates an environmental right for the protection of public trust lands and
provides for a private cause of action.*> A Washington State court recently cited the Public
Trust Doctrine to support damage claims for the killing of waterfow! as a result of an oil
spill, to protect ecological values, to preserve tidelands in their natwral state for the benefit
of wildlife, and to preserve public lands with special importance for public health, safety,
and welfare.*6 In New York, one court has broadly stated that the “entire ecological system
supporting the waterways” is within the purview of the trust.47

3. Preservation of Scenic Beauty

A more liberal judicial recognition of a protected public use is that the public has a
right 1o the preservation of scenic views and aesthetics in trust lands and waters. At least
three State courts have recognized the right of the public to preserve trust lands and waters
50 as 10 preserve the scenic beauty of the area.*® One of these State courts described the
right to preservation of scenic beauty as “an incident of navigation.”49

Protected Uses

theimatural state, so that they may serve as ecological units for scientific study, as open
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PUTTING THE PUBLIC TRUST DOCTRINE TO WORK

C. Uses of Trust Lands as Determining Geographic Scope
of Public Trust Doctrine

oot s S e

The United States Supreme Court, in Fhillips Petroleum v. Mississippi, recognized
that “the States have interests in lands beneath tidal waters which have nothing to do with
navigation,”S0 such as “bathing, swimming, recreation, fishing and mineral develop-
ment.”5} In regard to the many uses of trust tidelands that have nothing to do wath
navigation, the Court recognized that “It would be odd 1o acknowledge such diverse uses
of public trust tidelands, and then suggest that the sole measure of the expanse of such
lands is the navigability of the waters over them.™2 As a result, the Court rejected
navigability as the sole measure of the geographic scope of the Public Trust Doctrine over
tide waters and the lands beneath, and affirmed that the proper test is the ebb and flow of
the tide. '

In contrast 1o lands beneath tide waters, navigability of fresh waters is currently the
sole measure of the expanse of such lands subject to the Public Trust Doctrine. This is so,
even though the United States Supreme Court rejected the logic of this in Phillips
Petrolewm v. Mississippi. But fresh water bodies, whether navigable in fact or not, are
used by the public for the same purposes as the public uses tidal waters and tidelands —
bathing, swimming, recreation, and fishing, 10 name a few, Why navigability should be the
sole measure of the geographic scope of the Public Trust Doctrine for freshwaters, when
it has been specifically rejected for tidewaters, remains 2 paradox of American public trust
law.

Nonetheless, the many and various uses that the public makes of tidelands and waters
was the basis for rejecting navigability as the sole measure of the scope of trust tidelands.
This same logic is available to argue that the geographic scope of freshwaters subject 1o
the Public Trust Doctrine should also not be delimited by any sole ¢riterium, such as
navigability, but should be sufficiently expansive so as 10 inciude all freshwaters that are
used by the public for the many recognized public trust uses.




CHAPTER VI

STATE POWERS, DUTIES,
LIMITATIONS AND PROHIBITIONS
UNDER THE PUBLIC TRUST DOCTRINE

Summary

Under the Public Trust Doctrine, states have certain powers and corollary duties, along with
limitations and prohibitions on these powers. A fundamental point, however, is that the common
intent and purpose of each power, duty or limitation is the full preservation of the public’s trust
rights.

State powers under the Public Trust Doctrine include the authority to:

«  Govern, manage and protect the public’s trust rights in lands and water subject to the
Public Trust Doctrine;

- Exercise a continuous supervision and controf over public trust lands, waters and living
resources;

»  Define the limits of the lands held in public trust;

«  Convey the jus privatum itle to public trust lands;

= Revokeaconveyance that unduly diminishes or destroys the State’s jus publicum control
over the conveyed land;

¢ Require leases for structures on state’s public trust lands;

»  Restrict or prohibit fishing,

State duties under the Public Trust Doctrine include the obligations to:
+  Supervise the wust;
= Preserve, so far as consistent with the public interest, the uses protected by the trusg;

»  Protect and maintain trust property and reguiate its use by devoting trust lands, waters
and living resources 1o actual public uses,

Of the powers and authorities listed above, the courts have only circumscribed a state’s power
to convey trust lands into private ownership. Judging from the lack of judicial or legislative findings
covered by this Compilation, however, all other powers and authorites remain plenary.

The Hmitations on a State’s conveyance of the jus privazum title into private ownership
provide that there must be:

«  Clear legisiative authority for the conveyance;

« A definite furtherance of public trust purposes;
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= No substantial impairment of the public’s use of the remaining public trust iands, waters

" or living resources,

%- |
g" Finally, although the Public Trust Doctrine completely prohibits States from abdicating their -
EL sovereignty or dominion over public trust lands, waters and living resources, termination of the i
' u"l;' public’s trust rights in lands can be accomplished by a State, but only if there is legislation with the {

it clear intent to convey a certain parcel of trust land out of the trust, !
i Qver the last two centuries the American Public Trust Doctrine has evolved into a powerful

tool for managing public trust lands, waters and living resources within each state. Under the
doctrine, states have certain powers and corollary duties, along with limitagions on these powers,
Of central importance, however, is that the common intent and purpose of each power, duty or
limitation is the full preservation of the public’s trust rights.

The utility of the Public Trust Doctrine as a tool for coastal resource management can best e \
be seen by summarizing the state powers, and the concurrent limitations on such power, and the RS o
duties and obligations placed on the states by the docuine. The powers, duties, and limitations that B
_ are discussed in the next sections are all derived from cases discussed in the preceding chapters of e
big this Compilation. )
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Powers, Duities, Limitations and Prohibitions

A. State Powers and Authorities
Under the Public Trust Doctrine

Under the Public Trust Doctrine, states have the power and authority to:

- Govemn, manage and protect the public’s trust rights in lands and water subject
to the Public Trust Doctrine.!

Exercise a continuous supervision and control over public trust lands, waters and
living resources.2

Define the limits of the lands held in public oust.3
Convey the jus privamm title to public trust lands.*

Revoke a conveyance that unduly diminishes or destroys the State’s jus publicum
control over the conveyed land.’

Require leases for structures on state’s public trust lands.®
Restrict or prohibit fishing.”

B. State Duties and Obligations
Under The Public Trust Doctrine

The Public Trust Doctrine has been described as “an affimnation of the duty of the
state 1o protect the people’s common heritage in streams, lakes, marshlands and tidelands,
surrendering that right of protection only in rare cases when the abandonment of that right
is consistent with the purpeses of the trust.””® This duty of protecting public trust resources
is central to the Public Trust Doctrine, for as stated by an Oregon court “These resources,
after ali, can only be spent once. Therefore the law has historically and consistently
recognized that rivers and estuaries, once destroyed or diminished may never be restwored
to the pugﬁc and, accordingly, has required the highest degree of protection from the public
trustee.’

As one reviews the following duties and obligations of states under the doctrine, it
becomes clear that each of the powers and authorities listed in the preceding section has a
corollary duty to implemery the authority through some affirmative acton. At the same
time, there is little case law concerning the enforcement any specific State duty or
obligatgon. Nonetheless, according to the cases discussed within this compﬂauon, under
the Public Trust Doctrine each state has the duty and obligation to:

«  Supervise the mxst,m

« Preserve, so far as consistent with the public interest, the uses protected by she
rust; 1
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. Protect and maintain trust property and regulate its use by devoting trust lands,
waters and living resources to acmal public uses.12
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C. Limitations on State Powers and Authority
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in section A. above, the courts have oriy
t 1ands into private ownership. Judging from
n, however, all other

Of the powers and authorities listed
circumscribed a state’s power 10 convey trus
the lack of judicial or legisiative findings covered by this Compilatio
powers and authorities remain plenary.

The limitations on a State’s conveyance of the jus privamm title into private owner-

ssed in Chapter V. In sumimary, however, there are several limitations

ship have been discu
on this state power. In order 10 validly convey the jus privatum in trust lands to private

ownership there must be:
. Clear legislative authority for the conveyance;
. A definite furtherance of public trust purposes; and
. No substantial impairment of the public's use of the remaining public trust lands,

waters or living resources.

D. Prohibitions on State Powers c;nd Authorities

Under the Public Trust Doctrine, states are completely prohibited from abdicating

their sovereignty or dominion over public trust lands, waters and living resources.* In
ansfers only the jus

other words, a conveyance of public trust lands 0 private ownership T
privatum title, not the jus publicum tide.

Nonetheless, the complete termination of the public’s trust rights in trust Jands can
e accomplished by a State, although only in accordance with certain required conditons.
There must be legislation authorizing the conveyance of trust lands out of the must 14 The
legislation must be clear in its intent to COMVEY the parcel out of the trust.} At a minimum
the intent must be “necessarily implied.”6 Establishing that termination of the trust is
necessarily implied, however, is a heavy burden, for if 2 court can interpret the stanite so
a5 10 retain the public’s interest in tidelands, the stamte should be so construed.” Finally,
the legislation authorizing the termination of the public’s trust rights int trust land must

further the public’s trust interests.!® See Ch. V.D. -
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1. Introduction to the Public Trust Doctrine

The pubiid rrust doctrine is an ancient doctrine that has recently re-emerged as a tool for
protecting the public interest in coastal lands and waters. The doctrine provides that the state
retains an ownership interest in certain tidelands and shorelunds, even where those lands have
been sold to private individuals. The public trust interest has been broadiy defined in Washing-
ton to include navigation, commerce, fisheries, wildlife, recreation and environmental quality.

The doctrine helps to prevent both private actors and the state from impairing public trust
interests in coastal lands and waters. Under the public trust doctrine, the state has always
retzin:ed an ownership interest in those resources. ™ That ownership interest has often been
compéred to an easement or covenant that burdens private landowners' property. The state can

prevent private land owners from doing anything tha: would impair the trust without owing

: compensation to the owner. For example, the state can prevent tideland fills, or prohibit

" construction that interferes with navigation.

The doctrine also guides the state in the management of state lands. The Washington

"“Supreme Court has made it clear that if the state legislature atiempts 10 convey or impair its

ownership interest in public trust lands and waters, the court will review the legislation to see
if it is consistent with the public trust interest in those resourcss.
 Three state statutes have a direct effect on public trust lands and waters, interrelating
closely with the doctrine. The Aquatic Lands Act, administered by the state Department of
Natural Resources, govermns state management of its own aquatic lands. This statute provides
for tideland leasing by the state, a program that directly impacts public trust resources and that
is guided by public trust goals and policies.
The Seashore Conservatio- Act asserts state policy governing Washin'gton’s Pacific

beaches not held by tribes or previously sold into private hands. The Act forbids future sale of
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these lands and directs that the swte shall hold them in trust for public benefit. These policies

clearly reflect public trust goals to preserve coastal lands and waters for purposes of navigation,
fisheries, and public enjoyment.

The Shoreline Management Act governs land use policies and pracuces for shorelines that
are privately owned. This program is administered by local government, the state Department
of Ecology providing oversight and assistance. Because all shorelines are public trust resources
whether privately or publicly owned, lthe public trust doctrine may restrict the disposition and
use of these lands. |

/ The public trust doctrine. is part of the common l.aw of property of the state, Even

though it is' a judicial rather. than -a legislative docirine, it is nonetheless binding on

——

“administrators and planners. The purpose of this handbook is two-fold. First, it is designed to

educate planners and administrators about the public trust doctrine. Second, the handbook
presents an analytc model of the doctrlné that may be used in ad;riihisu-ative decisionmaking.
B ... A word of caution is necessarﬁ' at the outset, While the Washington Supreme Court has
o clearly embraced the public trust doctrine in two recent decisions, the doctrine’s full contours
- are not yet known. This is because, iike other judicially devéloped doctrines, the public trust
doctrine is slowly evolved through case law. While this may add to the flexibility and viality
of theédoctrine in the future, it is bound to frustrate resource managers who understandably
+prefer precise administradve rules. In explaining the doctrine, this study will describe what is
now known about the doctrine in Washington, and ways in which our state supreme court may
follow other states in extending the doctrine in the future. The handbook _begins with a summary
of the doctrine. The summary contains a brief historical account of the doctrine, a description
of the scope of the doctrine and the resources it protects, an analysis of the way in which it

constrains private and state action that can impair trust resources, and a discussion of the way

[P
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in which the federal .governmem may affect the application of the public'uust docurine. Part
discusses the relationship between existing swatutes and regulations and the public trust doctrine
as it has been developed by the Washington courts.! Part III presents a decisionmaking model
for the public trust doctrine, and a public trust "checklist,” intended to distill the doctrine into

an administratively useful form. This chapter first presents the model in a generic form, and

then applies it to the Shoreline Management Act’s substantial development permit process, as

an example of how the model may work in administrative decisionmaking.
A. SUMMARY OF THE DOCTRINE
1. History of the Doctrine

The public trust doctrine originated from the widespread public practice, since ancient

times, of using navigable waters as public highways for navigation, commerce, and fisheries.

The Romans recognized many of the basic pnnc1p1es of the doctrine, which were mcluded in

the Institutes of Justinian issued in 533 A.D. In England the doctrine was already well-

| established by the time of the Magna Charta. Leading English court decisions recognized that

the Crown heid the beds of navigable waters in trust for the people for navigation, commerce,
and fisheries. Even the Crown could not destroy the trust.

o In the United States, state courts began recogmzmg the pubhc trust doctrine in the early
niﬁeteenth century. The individual states are sovereign governments, and hold the beds of
navigable wawrs' for the public interest. In England, the doétrine had been applied primarily to
the bed of the sea and to tidelands. Unlike England, the United States haf.; large, navigable lakes
and rivers. Early in this country’s history, the courts a#piied r.hé doctrine not only to the bed
of the sea and to tidelands, but also to the beds of commercially navigable rivers and lakes. The
word "navigable” is a term of art meaning "navigable for title” and refers to those waters

navigabie for commercial purposes at the time of statehood.
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Washington first obtained ownership of these lands when it entered the Union, throegh

the equal foot' g doctrine. This federal to state passagc of title was confirmed in the Washing.on
Constitution. It extinguished riparian rights-in these navigable waters. However, with burgeon-
ing industrial and commercial growth, Washington conveyed large amounts of these lands into

private hands prior 1o 1970. One study indicates that the state transferred 60% o[ tidelands on

Puget Sound and 30% of shorelands into private ownership.? Despite these tansfers to private

'( é_ OWneTS, the state still retz’ns a public trust interest in those lands. The law that govern. this

public ownership interest is known as the pubhc trust doctrine. S
. - -

Although Washington’s Supreme Court has ofien employed principles that closely
resemble the public trust doctrine, it was not until 1987 that the Supreme Court made it clear

that the public trust doctrine is, and always has been, the law in Washington state. The two

cases in which the court announced the public trust docurine are further explored below.’

2. Scope of the Doctrine

Because the public Lrust doctrine develops throuch case iaw the precise contours of the

N

doctnne are still evolvmg in Washington. The fpllowmg subsections each begin with a

~ discussion of what can clearly be discermed from Washington case law. The discussion in each

subsection then expands to consider how Washington courts might develop the doctrine in light

of cases from other jurisdictions, state legislative policies, and academic commentary. Further

- development of the doctrine seems likely. In its Qrion decision, the Washington Supreme Court

noted that it ha& not decided the .to:ai scope of the doctrine.
a Geographic Séope
i Known Geographic Scope of the Doctrine
As noted .above, Washington, like other states, obtained title to the beds of navigable

waters and waters subject 1o the ebb and flow of the tides at statehood. Ardcle XVII, secton

[£9
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| of the Washington State Constitution announced the scope of the state’s ownersnip rights: "The
state of Washington asserts its ownership to the beds and shores of all navigable waters 1n the
state up to and including the line of ordinary high tide, in waters where the tide ebbs and flows,
and up to and including the line of ordinary high water within banks of all navigable rivers and
lakes.” Even though the state subsequently transferred large parts of these lands into private
hands, the public trust ownership interest in most lands remains. Public trust and private
interests co-exiét in those parcels conveyed into private hands.

Washington Supreme Coun decisions provide that the geographical scope of the doctrine
extends at least to navigable waterways and the tidelands .and shorelands underneath them that
the state has owned since statehood. No cases reveal precisely how far the Washington Supreme
Court may extend the geographic scope of the doctrine in the future.

il Possible Extensions of the Geographic Scope of the
Doctrine

Many questions about the scope of the doctrine remain unanswered by the court’s

~ opinions. For exémple, can the public trust doctrine be used to prevent harmful spillover effects

from non-navigable tributaries? How about development of uplands and related wetlands? Yet
another issue vis public access. Can the public walk over and enjoy not only tidelands, but aiso
the dry sand areas of beaches? Finally, what about public rights 1o use the surface of non-
navigéble lakes and streams for fishing and recreation? There is no way of predicting exacdy
how the courts will decide these issues. Some courts have interpreted the public trust doctrine
expansively to protect navigable waters and_tidelands from pollution and to insure public access.
Other courts have been more cautious in extending the doctrine, concerned about its effects on
private property rights. In the past, the Washington Supreme Court has relied on cases from
other jurisdictions and state legislative policies in developing the doctrine. Therefore, these

sources may provide guidance in determining the eventual scope of the doctrine.
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NQn-Ngvi;rgblg Tributanes. The California Supre;na Court’s decisior, in the Mono Lake
case is an exceﬁent example of an extension of the geographic scopt of the public trust
doctrine.* Mono Lake is a large, navigable lake that site at the base of the Sierra Nevada
Mountains in California. Since 1940, the city of Los Angeles has diverted virtuaily ths entire
flow of four of the five non-navigable tributaries that originally fed the lake. These diversions
have had a devastating impact on Mono Lakaf The surface area of the lake shrank by a third,
and its salinity increased. Many of the islunds located in the middle of the lake became linkec
to the mainland, exposing migratory and nesting birds to predators. The California Supreme
Court concluded that the public trust doctrine extended to the non-navigable tributaries of Mono
Lake, reasoning that the doctrine protects navigable waters from harm caused by diversion of
non-navigable tributaries. It decided that Los Angeles’s water permit must be reconsidered in
" light of the impact on public trust resources.

It follows from the légic of Mono Lake that states should have the power unde;r the

felew

.. .public trust doctrine to prevent upland activities that cause harmful ’spillover"effects to public
.trust resources. For example, a state might have the power undef tﬁe public trust doctrine o
\cbntrol upstream pollution or appropriations of water which reduce the vﬁlume, and therefore

the assimilative capécity_of navigable waterbodies. The Washington Supreme Court has not had

A occasion to address thls issue, however, the Mong Lake case has been cited widely with
) ,__‘appr.oyral by other courts. |

Mﬁ&ds_anj_upm. Rccognizing the interconnectedness of water systems, cburts in

some state§‘1_1_aye extended the doctrine to @ver wetlands and uplands related -to navigable water

b_odies. For example, the high court of Massachusetts extended the doétrine to cover sr;ar.e parks

and swamps.’ Similarly, the Wisconsin Supreme Court, recognizing that wetlands serve a vital

role in purifying the waters of lakes and streams, concluded that filling wetiands was contrary

R
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1o the public trust doctrine.® The Massachusetts anc Wisconsin decisions, like the Mono Lake
case, show other courts’ willingness to extend the public trust doctrine beyond tdelands and
navigable waters to prevent harmful spill-over effects from spoiling the integrity of public trust
resources.

Public Access, the Drv Sand Area of Beaches, and Uplands. Public access to trust
resources raises several issues. First, what kind of access does the public have--lateral access
(along the water) or perpendicular access (crossing private property to get to the water)? Second,
do the public’s rights extend above the level of ordinary high tide to include the dry sand area?
Finally, what is the extent of the public’s right to use such lands? Do they simply have a right

~of access, or do they have a right to sunbathe and generally enjoy recreational activities?
Courts around the country have generally not used the public trust doctrine as a basis

for perpendicular access across private property to tide and shorelands. A number of states have.

. found, however, that the public has a right of lateral access over public trust lands.” In other

., .. words, the public has 2 right to walk on beaches below the mark of ordinary high tide.?

But some state courts have recognized the simple fact that when the tide is in, the public

. often cannot enjoy its rights to use public trust resources unless it can utilize the dry sand area

above the line of ordinary high tide. These courts have employed numerous theories, including
the public trust doctrine and custom, to recognize public rights in the dry sand area of beaches,
i.e. those areas above ordinary high tide. For example, the New Jersey Supreme Court extended
the public trust doctrine to the dry sand area of beaches.” The court recognized that in order
for the public to fully exercise its right to swim and bathe below the mean high water mark, the
public must also have both a right of access and a right to use the dry sand area of beaches.
Significantly, the New Jersey court not only recognized the public’s right to cross private-

ly owned dry sand areas, but also the public’s right to sunbathe and generally enjoy recreational
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activities in zhosel area.s The Oregon Supreme Court reacged a similar result by using the ancient
doctrine of custom to recognize public rights in the dry sand area of all state beaches.'®

A recent Montana case provides an excellent example of the delicate balance betwesn
public and private rights to uplands.!! The Montana court acknowledged that the public trust
doctrine gave the public a right to use the beds and banks of streams, because such a right is
necessary for the public to enjoy using the waters. The court went on 10 hold, however, that
the public’s right must be narrowly confined so that the impact to beds and banks owned by
private individuals is minimal. Accordingly, the court found a state law allowing people to,
among other things, camp overnight, build duck blinds, and hunt big game, to be an unconstitu-
tional taking of property. The court limited public rights in privately owned beds and banks to
those that are necessary,’

The existence and scope ‘of a public right above the ordinary high water mark is bound
" to be contentious. Although no Washington Supreme Court cases have embraced either the
public trust doctrine or the doctrine of custom to protect public rights in the dry sand area of
" beaches, an Attorney Generals Opinion concluded that the public has the right to use and enjoy
 the dry sand area of ocean beaches through the doctrine of custom.” The Washington Supreme
" Court made a tentative step toward recognizing publi-c: rights in areas above the line of ordinary
“*“hnigh tide in Caminiti, when it stated that the public must be able to get around, under or over
private docks. Policies favoring public access contained in the Shoreline Management Act might
also persuade the court to extend the geographic scope of the doctrine. Thus, the Washington
Supreme Court may turn to the public trust doctrine to u;ride'n‘ the geographic scope of the
public’s rights. |

the Surface of Commercially Non-Navigable Waters. As the population of

Washington state continues to grow, and the appetite for water-related recreation increases, the
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issue of the pubiic’'s right 1o use tne surface of non-navigable walers wiu become increasingly
imporiant. Although the Washington Supreme Court has not denominated these as public trust
cases, it has limited private activities on non-navigable lakes that would impair the rights of
other riparians (i.e. waterfront Owners), and their licensees.'* Because the state can become
a riparian to these waters by buying property along a lake or stream ;nd opening up the property
for public use, those decisions indirectly protect public rights.

Other states, including Montana, Wyoming and California, have extended the public trust
doctrine to protect the public’s right to use the surface of waters which are navigable only for
recreational purposes. The Washington Court might also extend the public trust doctrine to
cover waters which are navigable only for recreation.

~ The Shoreline Act Suggests 3 Broad Geographic Scope. In addition to the afore-

rﬁentioned cases from other states, the Washington Supreme Court may consider the Shoreline
Management Act (Shofeline Act)as a facitor in deterfniﬁing the geographic scope of the public
_t;ust doctriné. The public trust doctrine and the Shoreline Act are distinct,“.the doctrine
coming from the courts while the Act is a legisiative statute. The pu‘blic trust doctrine also
protects certzin uses not always impacted by activitias governed by the Shoreline Act. However,
.the court has noted many similarities between the public trust doctrine and the goais of the
Shoreline Act, which may provide guidance in shaping its future contours. The Shoreline Act’s
’coverage extends to lands within two hundred :feet of the high water mark, as well as flood
plains, flood ways, bogs, swamps, and river deltas. The Shoreline Act also covers many rivers
and lakeé that are too smalil to meet the navigability-for-title test.

iii. Other Issues Affecting Geography

Additions and Losses of Public Trust Land and Waters Due to Naturz! and Arificial

Changes. Both natural and artificial activities cause accretions (gradual additons of land),



relicions (gradual erosions of land) and avulsions (rapid changes). Th. .e changes raise issues
about who owns new lands or recently submerged lands, and whether the public trust doctrine
applies to them.

For relictions and accretions along the shorelines of 1ai :5 and rivers, Washington foliows
the "moving boundz-a-r)lru" rule observed by other states. Under this rule, upland owners gain a
right to any accretions, but lose part of their property when there is a reliction. The Washington
Supreme Court has appliec a different rule, however, for accretions 10 ocean beaches. Accre-

tions that have occurred since siaiehood belong to the state. Those people owning oceanfront

property with title issued prior to statehood, however, do have a right to their accretions. While

the moving boundary rule is probably applicable to relictions, attempts to stave off erosion by .

bmldmg breakwaters and other structures may ultxmately mterfere with the public’s interest.
Generally, the rule is that for avulsions and artificial changes, boundaries remain fixed,

: En‘d presumably the scope of the pubhc trust doctrine. remains the same. Another artificial

change. ﬁilmg of pnva{ely owned ndela.nds or shorelands, is also worth mentioning. thlc this
does not change titie to tidelands and shorelands, it may a.ffect the apphcanon of the pubhc trust
do..mne ‘I'he pubhc trust will still apply to udelands "still physma.ny adaptable to trus: uses”

C o

but not to lands "rendered suostannaliy valueless for those purposes. "
" Lands Which Mev Be Exempt from the Public Trust Docirine. Several other types of
la.nd may be exempt from the public trust doctrine. These include 1 lands conveyed in pre-
. sﬁ&h@d grants where there is unequivocal ianguaéé extingu'ishing public rights, 2) conveyances
ip accordance with international treaty obligationﬁ, 3) federal abquisitiohs of state public trust

lands, and 4) lands covered by Indian treaties.'®

10



b. Protected Uses
i Known Protected Uses in Washington

The Washington Supreme Court has voldly announced a broad catalogue of public rights
protected by the public trust doctrine. These rights include not only navigauon and commercial
fishing, but also ~incidental rights of fishing, boating, swimming, water skiing, and other related
recreational purposes.”'” Thus, the court has recognized the flexibiliry of the doctrine to
accommodate the ever-evolving public interest. |

The language of the Qrion decision also strongly supports a public right to environmental
- preservation and water quality. Moreover, this is a common-sense coroliary to the public’s right
to fish. Obviously, the public can only exercise its protected right to fish if fish can actually live
in waters protected by the doctrine.

The Washington Supreme Court has indicated that it has not finished defining the scope

of the public trust doctrine. Therefore, its catalogue of protected uses may develop and expand -

-~ 1o fit the public’s need.

*

ii. Possible Extensions of Protected Uses
The Washington Supreme Court has not had the opportunity to address whether walking

across privately owned tidelands, digging clams, or simply enjoying trust resources in their

 natural state are protected rights under the public trust doctrine. Several other states have

recog;'xized these rights, and the Washington Court may decide to follow them, given its broad
interpretation of protected rights.

As the list of protected rights grows, a new question arises: what should be done when
two or more of them are in conﬂict? For example, what should happen when the interests of
commerce or recreation conflict with preserving the environmental integrity of trust resources?

It is unlikely that the courts of this state will ever develop a hierarchy of public trust uses.

11
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Instead, courts will likely decide such conflicts or a case-by-case basis. Further, any rigid
hierarchy would be contrary to the Aquatic Lands Act and Shoreline Act, which generally
balance competing uses, while giving priority 1o certain activities, such as water dependent uses,
and furthering public enjoyment of state waters. Finding similarities berween the pubiic trust
doctrine and the Shoreline Act, courts would probablf be reluctant to upset this balancing
process for competing public trust righ.ts.

3. The Public Trust Doctrine Binds Both Private Individuals and the
State

As mentioned earlier, the Washington Supreme Court embraced the public trust doctrine

in two cases in 1987, Caminiti v, Bovle and Qrion Corp, v. State. A brief description of each

of those cases provides a starting point for showing how the public trust doctrine protects public
trust resources from both private and state actions.
a. The Public Trust Limits Px'ivate Activity

Qnon shows how the public trust doctrine helps protect public trust resources from
conflicting private development. Orion Corporation aéquiréd & large part of Padilla Bay, an
~ ecologically important estuary that is navigable at high tide. Originally, Orion Corporaton
planned to dredge and fill the bay to create a Venetian-style community. In 1971 the Shoreline
Act identfied the bay as a shoreline of statewide significance, and declared that state policy
required preservation and protection of the area. The Skagit County Shoreline Management
Master Program was later approved by the state, and it designated Orion’s lands as ”aquaﬁc,"
thus prohibiting dredging and filling of the tidelands. The only permissibic uses of any vziue
left for the land were non-intensive recreation and aquaculture, the latter of which required a
conditional use permit. |

The Orion Corporation argued that an aquatic designation was an unconstitutional taidng

of their property without compensation. The Washington Supremc Court, however, decided that

12
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Chapter

89-10-0] Islands and Beds of Navigable Streams and Waters
CHAPTER 89-10-01

ISLANDS AND BEDS OF NAVIGABLE STREAMS AND WATERS

Section

89-10-01-01 Authority

#9-10-01-02 Prohibition on Permanent Relinquishment

85-+10-01~03 Definitions

29-10-01-04 Authorization

89-10-01-0% Application for Permit, Easement, Lease, or

Management Agreement

89~10-01-06 Application Review

89-10-01-07 Public Meeting

89-10~01-08 General Parmit Standards

8%-10-01-09 Specific Project Requirements

89%-10-01~10 Projects Not Requiring a Permit

86-10-01~11 3tructures Below Permit Line

89-10-01-12 Public Recreational Use

8%-10-01~13 Vehicular Access

29~10-91-14 Cancellation by the State Engineer

89-10-01~-15 Termination by Applicant

89-10-01-16 Assignments .

89-10-01-17 inspections

89-10-01-18 Reclamation

89-10-01-19 Maintenance, Repair, and Reconstruction

89-10-61-20 Areas of Special Interest

ARTICLE 89-10

[SLANDS AND BEDS OF NAVIGABLE STREAMS AND WATERS

89-10-01~01. Authority. These rules are adopted and promulgated
by the state engineer pursuant to North Dakota Century Code chapter
61-33 to provide consistency in the administration and management of the y//,f”
islands and beds of navigable streams and waters. These rules do not

H [1/89
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action to

consider the potential effects of the proposed projec

application, the siate engineer shall

take on a permit
t on the following:

1. Riparian owner's rights;
2. Recreation; V////“
3. MNavigation;
4, Aesthetics;
€. Environment;
Erosion;
7. Maintenance of éxisting water flows;
8. Fish and wildlife;
g. Water guality; and
1. Alternative uses.
. History: Effective Novemver 1, 1989.
t General Authority: NOCC 28-32~02, 61-03-13

Law Implemented: NDCC 61-33

89-10~01-09. Specific project requirementé;

1.

In addition tc the considerations  set forth in section
89-10~01~08, the following conditions apply when 2 permit
application involves - the mining of gravel, sand, or other
resources other than eil, gas, and related hydrocarbons:

shortest practicabie
minimize
in the

a. Mining must be completed in the
period of time and during the season which will
the effects on the waterway and bioctic Tlife

waterway.

b. Mining may be prohibited or restricted when it would, in
the judgment of the state engineer, adversely affect the
maintenance or reproduction of fish .or other wildlife

populations.

c. If the state engineer determines mining will have a
significant adverse impact on downstream riparian owners,
the grantee must- obtain ~the riparian owner's written

consent.

set forth in section

In addition to the considerations
permit

89-10-01-08, the following considerations apply when a
app1icatien‘involves dredging or filling:

3 12/89
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a. Unless there is no reasonable alternative or the public
need exceeds other values, dredging or filling will not be
permitted.

b. Dredged material must be removed to a site above the
' permit line unless otherwise authorized by the state
engineer,

¢. Approved fill must be clean, nonpolluting material free of
waste metal, organic material, and unsightly debris.

History: Effactive November 1, 1989.

General Authority: NDCC 28-32-02, 61-03-13
Law Implemented: NDCC 61-33

89-10-01-10. Projects not requiring a permit. The following
projects do not require a permit: 4

1. Boat docks if:

a. They are constructed, operated, and maintained by the
riparian owner or the riparian owner's Jlessee  for the
riparian owner's or lessee's personal use;

b. The dock 1s used only for embarkation, debarkation,
moorage of boats, or recreation;

¢. Only clean, nonpolluting materials are used;

d. The dock 13 no more than twenty-five feet [7.6 meters] in
length on a river and fifty feet [15.24 meters] in length
on a3 lake, and there is no unreasconable interference with
navigation or access to  adjacent riparian  owner's
praperty;

e. The dock is connected to shore by a walkway, and removed
from below the permit line each fall,

f. There is no excavation ar filling below the permit line in
excess of that authorized in subsection 4; and

g. Upon abandonment, the grantee restores the bank as closely
as practicable to its original condition.

2. Boat ramps if:
a. They are constructed, operated, and maintained by the
riparian owner or the riparian owner's lessee for the

riparian owner's or lessee's personal use;

b. Excavation of the bank 1is limited to the minimum width
necessary for the placement of a single lane boat ramp

12/89 6



adjacent o privately owned property or a double lane bhoat
ramp adjacent to pubiicly owned property;

¢. Material exca#ated from the bank is removed to a location
above the permit line;

d. Only such clean, nonpolluting fill and riprap material
free of waste metal, organic materials, and unsightly
debris are placed nelow the permit line as necessary Lo
construct and stabilize the boat ramp; and

e. Upon abandonment, the grantee resteres the bank as clusely
as practicable to its original condition.

3. Water intakes if:

a. They are constructed, operatad, and maintained by the
riparian owner or the riparian owner's lessee faor riparian
owner's or lessee's personal use; :

b. Excavation of the bank is limited to the minimum width
necessary to install and maintain the water intake;

( c. Materials excavated from the bank are removed to a
‘ location above the permit line;

d. The intake is entirely removed each fall; and

e. Upon abandonment, the grantee restores the bank as closely
as practicable to its eriginal condition.

4. ODredging or filling if:

a. The work is completed and maintained by the riparian owner
or the riparian owner's lessee;

b. The amount of dredge or £i17 materia) does not exceed ten
cubic yards as part of a single and complete project;

c. No stream diversion results;

d. MNo extension of a claim of ownership to an island or any
portion of the bed of a navigable stream or water results;

and

e. Only clean, nonpolluting material free of waste metal,
organic materiais, and unsightly debris is used.

5, Bridges and bank stabilization by a governmental entity if:

a. The project is approved Dy the state sngineer;
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n. Oniy clear aonpolluting material free of waste metal,
grganic materials, and unsightly depbris is used for bank
srapitization;

c. 0On the Litele Missouri River, anly washed field stone is
gsed for bank stabilization]

4. Work does noct exceed the minimum necessary to complete the
project; and

g. Upon abandonment, the grantee restares the bank as closely
as practicable to its original condition.

6. Fences crossing the Little Missouri River ife-

a. The fence is marked so it 1% clearly visible at Two
hundred yards [182.88 meters]; and

b. A clearly marked opening at least eight feet [2.44 meters]
in width is provided.

History: Cffective November 1, 1988.
General Authority: NDCC 28-32-02, 61-03-13
Law Implemented: HOCC 61-33

gg-10-01-11. Structures belov permit line. £xcluding boats that
are temporari]y moored, the constructien OT moovrage of any residential
structure OT structure designed for human ocoupancy will not  be
permitted balow the permit tine.

History: Effective wovember 1, 1989,
General Authority: NDCC 28-32-02, 61-03-13
Law Implemented: NDCC 61-33

89-10-01-12. pubtlic recreational use. The public's right to use
cpe islands and beds of navigable streams and waters for nondestructive,
recreational purposes js not grohibited except as otherwise provided by
these rules.

History: Effective November 1, 1989.
General Authority: KOCC 28-32~02, 61-03-13
Law Implemented: NOCEC 61-33

89-10-01-13. Vehicular access. The wuse of motorized vehicles
other than boats below the permit line is aythorized only in dasignated
areas, in conjunction with  the use of navigable waters for
rransportation ov recreation, or as reasonably necessary for activities
s1lowed pursuant to these rules. Yhis-section-does not authorize use of
property outside the permit 1ine but does contemplate UsE of trails
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THE STATE [ | T \i OF ARIZONA Commussivners:
X /" I Gueduen K. Whiting, Central, Chaivman

Larry Tavior, Yuma
Elizabeth T. Woodin, Tucson

GAME & FISH DEPARTMENT sl

2221 West Greenway Road, Phoenix; Arizona 85023-4399 (602) 942-3000 Director
Duane L. Shroufe

Deputy Director
Thomas W. Spaiding

April 19, 1993

Mr. Clyde Anderson
State Land Department
1616 West Adams
Phoenix, AZ 85007

Dear Mr. Anderson:

Re: Information Requests From April 13, 1893, Arizona Navigable
Streams Adjudication Commission Meeting

As requested I am submitting a written version of my presentation
on the Arizona Game and Fish Department’s perceived Public Trust
Values of Arizona’s navxgable streams for your records. Chairman
Jennings also regquested copies of the Department Urban Flshxng
Program brochure. I have enclosed brochures for each commissioner
and a couple extra for your records. Feel free to call me at 789-
3607 if I can be of any help or if you have questions.

Sincerely,

-4
- AW

Eric Swanson

Aquatic Habitat Coordinator
EDS:es
Attachments

cc:  Sue Morgensen
Bruce Taubert

An Equal Opportunity Agency
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2221 West Greenway Road, Phoenix, Arizona 85023-4399 (602) 942-3000

Gavernae

. Commussioners;
Gordon K. Whiting, Centrai, Chuirmun
Larry Tayior. Yuema

Elizabeth T, Woodin, Tucson

GAME & FISH DEPARTMENT Noni ohon. SnowTak

Direcior

Duane L., Shroule

Deputy Direcror

MISSION STATEMENT

The wildlife resocurces of Arizona add to the quality of life and
the economic well being of Arizona.

The Department is committed to conserve, enhance, and restore
Arizona‘’s diverse wildlife resources and habitats through
aggressive protection and management programs, and to provide
wildlife resources and safe watercraft recreation for the
enjoyment, appreciation, and use of present and future generations.

This commitment is extended to the administrative and enforcement
activities necessary to provide for public safety and protection of
resources, authorized by statute, on the lands and waters of
Arizona.

AUTHORITY

The authority and the responsibility for the maintenance and
management of the state’s wildlife resources are vested in the
Arizona Game and Fish Department by Arizona Revised Statute Title
17. Department responsibility for the management of safe
watercraft recreation is given by ARS Title 5.

ARS-17-102. "Wildlife, both resident and migratory, native ox
introduced found in this state except fish and bullfrogs impounded
in private ponds or tanks or wildlife and birds reared or held in
captivity under permit from the commission, are property of the
state...". ‘

ARS~17=-201. "The laws of the state relating to wildlife shall
be administered by the Game and Fish Department. Control of the
Department is vested in the Game and Fish Commission.

ARS=~17~231. *"The Commission shall: ...establish broad

policies and long range programs for the management, preservation
and harvest of wildlife." : '

An Equal Opportunity Agency

Thomas W, Spaiding

File Symington |

|




COMMISSION POLICIES

Riparian Habitat (A2.13): This policy recognizes riparian habitats
as areas of critical environmental importance to wildlife and
fisheries. The Department is directed to actively encourags
management practices that will result in maintenance of current
riparian habitat, and restoration of past or deteriorated riparian
habitat. Riparian habitats provide forage, water and cover for a
substantial number of game and nongame species, as well as
providing essential components for aquatic life. This policy
recognizes that a majority of special category wildlife species are
obligate riparian inhabitants.

Wildlife Habitat Compensation (I2.3): This policy identifies
Resource Category I areas as those habitats of highest wvalue to
wildlife, and as areas unique and/or irreplaceable on a statewide
or ecoregional basis. This Resource Category designation includes
perennial stream habitats, and wetlands and riparian habitats of at
least one acre which are associated with perennial waters.

Under Arizona law, the Department is responsible for all wildlife
in the state, including more than 800 native and resident species
of mammals, birds, reptiles, amphibians, and f£ish. More than 380
species or subspecies are listed by the state as Threatened Native
wildlife. :



PUBLIC TRUST DOCTRINE (Source: "Putting the Public Trust Doctrine
To Work')

The Public Trust Doctrine provides that "navigable waters", the
lands beneath, as well as the living resources inhabiting these
waters within a State is a special title. The title to these
lands, waters and wildlife are owned by the public, but held by the
State in trust for the benefit of the public. The Public Trust
Doctrine establishes the right of the public to use and enjoy these
trust waters, lands and resources for a wide variety of recognized
public uses. - ‘

The jus publicum title interest of public trust lands includes the
collective rights of the public to fully use and enjoy trust lands
and waters for commerce, navigation, fishing, bathing and other
related public purposes. The jus publicum interest cannot be
conveyed or alienated to private ownership, for the State cannot
abdicate its trust responsibilities of the people. ‘

The original purpose of the doctrine was to assure public access to
navigable waters for navigation, commerce, and fishing. But State
and Federal courts have recognized that "when administering the
trust the State is not burdened with an outmoded classification
favoring one mode of utilization over another." -

Recognized public uses of trust lands today include:-

fishing {(£fish)

swimming

hunting (wildlife)

both recreational and commercial navigation
environmental protection

preservation of scenic beauty

value of existence, or just being there

This inherent flexibility of the pubic trust doctrine assures
public access to, and use of, trust lands, waters and living
resources. This dynamic nature of the doctrine has allowed its
fundamental application to persist for over 1,500 years.

As the public’s trustee of these public use assets, each State is
an important steward of all "navigable waters."

State Obligations under the Public Trust Doctrine:

* Supervise the trust;

% Preserve, so far as consistent with the public interest, the
uses protected by the trust;

* Protect and maintain trust property and regqulate its use by

devoting trust lands, waters and living resources to actual
public uses.

PR




I. FISHERIES
HISTORIC PERSPECTIVE

In the mid 1800’s miners, trappers, cattlemen, and other
entrepreneurs were using native fishes to provide diversity to
their diet. Recreation or sportfishing was of little importance,
sustenance or meat harvest was their intent. Most of the available
food fishes included the Colorado River squawfish, razorback
sucker, roundtail chub, Yaqui catfish, and the Arizona and Gila
trouts. Coe

The vast array of Arizona’s fishes that anglers enjoy today are the
result of 114 years of introductions that have provided angling
cpportunity. Fish culture technology began developing during the
late 1800’s and by the early 1900 the old U.S. Bureau of Fisheries
began culturing and distributing various fish species throughout
the country to meet angler demand. Few people realize that fish
sought by anglers today are, like themselves, transplants to the
State from elsewhere.

concurrent with the growing diversity of fishes was an increasing
awareness of the need to protect these new resources through
regulations. The first game laws of the Territory of Arizona were
formulated in 1887, wherein taking of £fish by seine, net, giant
powder or other explosxve substance was made unlawful. The Laws of
1903 furthered this protection by defining it as unlawful to take
f£fish by any other means than hook .and line. In the Laws of 1905
fish were defined as "all fish except suckers and carp." By this
time the carp had already lost the high esteem it held in 1880 when
first introduced into Arizona.

Today'’'s anqllng regulations are essentially variations of those
identified in Territorial Laws. These raqulations have been
necessary. to maintain and manage the state’s limited fisheries
resources.

The Department has programs in sportflsh management, nongame and

native fisheries management, and species specific programs for
threatened and endangered species.

II. ENVIRONMENTAL EVALUATION

For the public to exercise their right to fishing, there must be a
sustaining environment within which the fish can live. This has
been recognized recently by several states who have used the Public
Trust Doctrine as a basis for environmental protection legislation
or regulations. A sustainable environment for fish includes
maintenance of existing water flows and maintenance of water
gquality standards.

Protection of fish, wildlife, water quality and the environment is
already afforded to some degree at waters likely to be designated
as "navigable." This protection includes Federal regulations such



as the Clean Water Act (Section 404) and Endangered Species Act,
and State regulations that include ARS title 49 (Water Quality
Laws), and ARS title 17 (Game and Fish laws).

III. RIPARIAN HABITATS AND THEIR ROLE IN SUPPORTING WILDLIFE

Because of Arizona’s arid climate, and because Arizona’s riparian
areas are limited in extent, they have a disproportionately higher
value to wildlife. Because riparian habitats occur in the
transition between drier uplands and the water source, they serve
as important wildlife oases that influence not only local, but
regicnal wildlife species diversity and richness. Riparian
habitats occupy one-half of one percent of the total southwestern
landscape, vet they constitute Arizona‘’s richest environment in
terms of fish and wildlife diversity and productivity..

FACTS: - of 27 remaining native species of fish in Arizona, 21
are either threatened, endangered or under study for
listing.

- some of the highest density of breeding birds in North
America have been observed in Arizona’s -riparian
habitats. '

- riparian areas provide forage, water, and cover for 75%
or more of Arizona’s native wildlife species during some
portion of their life cycle.

-~ the majority of special category (threatened,
endangered, sensitive) wildlife species in Arizona are
obligate riparian inhabitants.

IMPACTS SINCE STATEHOOD

Arizona’s rivers have played a vital 1role in the state’s
exploration, settlement, and continuing prosperity. In the late
1800’s and early 19200’s waterways provided both transportation and
sustenance to trappers, miners, hunters and early settlers.

Natural and man-caused changes within watercourses result in
accretions, relictions, and avulsions. These changes in stream bed
location raise issues about who owns new lands or recently
submerged lands, and whether the public trust doctrine applies to
them. The Alternative Boundary Determination Methodology in the
Streambed Program Implementation Plan provides a reasoned approach
to this issue. However, it is important to recognize that public
uses of these streambeds (i.e., fishing, recreation, boating) have
also been affected by natural and man-caused changes.

Water storage projects in Arizonma often conflict with the
cbjectives of fisheries and wildlife management since their primary
purposes are for irrigation, hydroelectric power, flood control,




and municipal uses. Whereas fisheries communities, particularly
native fish, have been adversely affected by dam construction and
subsegquent changes in river conditions, opportunltlas to introduce
sportfish have created tremendous angling recreation growth to
areas such as Lee’s Ferry on the Coloradeo River. Additicnally, the
increase in the number and size of reservoirs has created rapid
growth in boating recreation.

Surveys of the quality of riparian areas within the publlc and
private domain indicate that an overwhelming majority are in poor
to fair condition. We must consider cumulative and additive
lmpaats on riparian areas of various land use practices such as
grazing, ground water pumping, diversions, sand and gravel
operations, vegetation removal, and floodplain developments for
agricultural and munlclpal prcjects, It has been estimated that
90% of the riparian habitats of major desert watercourses in
Arizona have been lost, altered, or degraded.

RECREATION DEMAND AND VALUES

Over the past 5 years, the Department has licensed approximately

350,000 resident anglers and 44,000 non-residents. Licensed
resmdent anglers spent more than 6.6 million user days on all
waters in Arizona. Nonresidents, primarily from cCalifornia,

Nevada, and Utah, expended an additional 461,000 user days. These
estimates do not include approximately 130,000 unlicensed
juveniles.

User days
Colorade River 401,000
Large Inland Rivers 308,000 17% of statewide user days

Other Streams and Rivers 120,000

Hunting and fishing expenditures equaled more than $430 million in
1985, This included 8.6 million days of fishing and 4.6 million
hunting days.

Non-consumptive experiences include interactions with watchable
wildlife such as birds, small mammals, and big game. Other water-
oriented outdoor activities include boating, swimming, camping,
hiking, and wildlife or nature photography. There were 1.9 million
Arizonans that considered themselves non-consumptive wildlife users
in 1985.

Fco-tourism is a new and evolving concept as recreation

(consumptive and nonconsumptive) is belng recognizad as an
important economic component to many communities in Arizona.

PUBLIC INTERESTS

The State’s interest in riparian protection (SB 1030) is reflective
of public interest. In the 1992 report entitled Arizonans and the



Fnviromnment: Attitudes toward the key environmental issues facing
the state public opinion was surveyed in several areas of the

environment. Regarding streams and rivers, this report found that
"74% of the state’s population favor preserving the remaining free-
flowing rivers and stream-side habitats, even if it means
restricting the use of privately owned lands that may abut these
areas." '

Tn another survey, The 1992 Arizona Outdoor Recreation Needs Survey
prepared by the College of Public Programs at Arizona -State

University, residents of Arizona expressed dramatic support for
preservation related cutdoor recreation uses. The top four general
recreation issues in which residents expressed greatest support
were for the protection of Arizona’s rivers, streams, and wetlands
(94,7%), the protection of the natural environment (94.5%), the
protection of historic places and archaeological sites (84.4%), and
for undeveloped natural areas (83.1%).

Both these studies make it c¢lear that many Arizonans value water-
based recreational opportunities. As more streams are dewatered
and riparian areas damaged or altered, fewer prime recreational
areas will be available.

Riparian and wetland habitats are dependent or interconnected to
waterways and provide critical supporting habitat for the
sustainability of £ish and wildlife populations. The envirommental
quality of "navigable waters" is largely a function of adjacent
riparian and wetland vegetation. The wise stewardship of waterways
under the Public Trust Doctrine should logically include protection
and maintenance of riparian values. This was recognized by the
Arizona legislature when they passed HB 25%4 which includes
establishment of a riparian trust fund for the acguisition and
management of riparian lands. .

_ Selected Department Activities and Programs:

Fisheries Program

Game Program

Nongame Program.

Environmental Protection Program _

Watercraft Enforcement and Education, and Navigational Aid Program

Heritage Fund ' _

Statewide Riparian Inventory and Mapping (SRIM)

Riparian Areas Advisory Committee (SB 1030)

Riparian Areas Coordinating Council (EO 91~6)

Participant/contributor in Arizona State Parks’ Arizona Rivers
Assessment, and Wetlands/Riparian Priority Plan '
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FINAL REPORT

Arizona Project Humber: W—=33-R-137

Study Title:

Project Ticlie: Wildlife Surveys and Iavestigations

Gila River Use: Wildlife Investigations

Contract Periocd: From: July 1, 1984 - To: June 30, 1987

Program Narrvative Qbjective No.: (WP3, J18) Objective: To determine

the impact of human activity on the abundance of small game and aen—~game birds

and mammals on lands managed bv the Game and Fish Department along the Gila

River.

JOB SEGMENT OBJECTIVES:

: i? l. A Request For Proposal (RFP) and bid for contract will be advertised for
B B two weeks. A RFP will be selected and contract written. The RFP must

contain study designs that will insure that the fellowing data will be
collected:
2. Seasonal use rgecoverad in man~days.
b. Spatial distribution of users plotted on a vegetation type map of
, the area.
¢. Demography data on the users. Surveys will be <conducted each
month beginning in August for the duration of the study. Sign in
sheets for recreation users will be maintained at a minimum of
six locations within the study area. Activity pattern data will
be collected by the investigator on all holidays, season
openings, and a minimum of two Saturdays, two Sundays, and one
for each weekday each month for the duration of the scudy.
d. Vehicle counters will be used to determine traffic levels on

selacted roads in the area.

SUMMARY OF PROGRESS:

July 1986:

dugust 1986:

The on-~site observations for the third year were started on July lst,
1986. The following schedule was followed through the month of June 1987.

One weekend day and cne weekday plus the Fourth of July were
selected and visited by the research team.

Three weekend days and two weekdays were selected and vigited
by the research team.
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September 1986: Four weekend days, two weekdays, omne opening day and
Labor Day (simultaneous) were selected and visited Dy the
researcl team.

October 1986: Three weekend day trips and two weekday trips plus an opening
day weekend were selected and visited by the research team.

November 1986: Four weekend days and two weekdays, one hnoliday and one
opening day were selected and visited by the research team.

December 1986: Two weekend days, one weekday and one holiday (Christmas)
ware selected and visited by the research teanm.

January 1987: Two weekend days, one weekday days plus New Years Day were
selected and recorded for hunter participation for that
period.

February 1987: Two weekend days, one weekday and one holiday
(Washington”s Birthday) were selected and visited by the
rasearch team.

March 1987: Two weekend days and one weekday wera selected and visited by
the research team.

April 1987: Two weekend days and one weekday were salacted and visited by
the research tean.

May 1987: Two weekend days and one weekday wara selected and visited by
: the rasearch team. ‘

June 1987: Two weekend days and one weekday wera salected and visited by
the research team.

All twelve sites were visited on all the dates selacted. The number of
vehicles were recorded and man—days use were recorded by observation for the
following nine activities:

1. Hunting 6. ORV use
2. Picnicing 7. Swimming
3. Hiking _ 8. Camping
4. Motocycling _ 9., Fishing

5. Horseback Riding

A ratio of persons per vehicle was determined after several on-site
observations and was set at 2.3 individuals per vehicle.

The sampled data derived from on~site observation was averaged O
determine the "typical" weekend day and week-day for each month. These values
wera expanded relative to the number of days contained ia any given month.

The monthly totals were combined to determine the rotal yearly use. This
sacond year report will reflect rhe average mounthly use and daily mounthly use,

oA




gotal vearly use, etc. Iz must be noted thact the Lirst vearly reporz was
based oa a nine-month study from October 1986 cthrough June of 1985, The
sacond yearly report covered a full year from July 1, 19835 ¢g June 30, 1985,
The third year covers z Ffuyll vear July 1, 1985 to June 30, 1987 and conpletas
the three year study of the wildlife areg.

Study Team Observations For The Final Year Of The Study:

1. For hunters use days, the wmost popular areas wara Robbins Butte,
Arlington, Bullard Avenue and [15th Avenue.,

2. The Buckeye Hills Recreation Area borders Robbins Butte and for the third
year is very popular as a way station between San Diego and Phoenix or
Yuma and Pheenix. Most are groups of older or retired individuals driving
mobile campers who camp one night, rest, hike, birdwatch and a nominal
number hunt during the henting season. Transients still use the area for
short periods of time during the winter moarhs.

3. Gillespie Dam”s popularity increased thig past year due to excellent
fishing. Some duck hunters alsoc frequent this area.

4. Robbin Butte Wildlife Area is still the most vigited area. Mors
improvements were made in the fields and general improvement to roads wers
made. For a while it seemed to the study team that quail outnumbered the
rabbits in the area.

5. Power Butte has been improved with a new BLM fence in place which keeps
the cattle from trampling the new trees which have been placed in the
aresa. A general clean up is in progress at the present time aleng with

- much planting to take place in the near fyturea.

6. The new road between Robbins Butte and Mummy Farm was roughed out in the
fall and more improvements wers made after the spring rains. The more
this road 1is improved the more visitors will travel becrween the two
areas. The beginning of the road from the vicinity of Gillespie Dam to
Mummy Farm has been much improved in the wash areas. Thig also will
attract more hunters to the area.

7. In spite of the closing of the Arlington feed lot, this area still
actracts large numbers of hunters.

8. The 9ist Avenue and 1l5th Avenue areas were closed rather late in the
spring for approximately 2 weeks, due to upstream water releases.

MAILED SURVEY RESULIS:

A questionnaire was mailed to 435 households. The names and addresses
were obtained at dove check stations located at Robbins Buttle Wildlife Area
and Hassayampa during the September 1984 Dove Season. A total of 110
questionnaires were returned with an additional 58 returned undeliverable for
8 return rate of 19 percent. This was a biased sample in favor of hunters due
to the method the names were collected. Although, biased




the activity in the area from the questionnaire tracks well with obsarvaticn
from field inspections (Table 1 and 11). :

The peak months of activity in the area are September through February,
this conincides with opening of bird hunting seasous (Table 2 and 10). Most
trips are made on weekends or opening -days (Table 2 and 10). The two areas
preseutly managed by the Department as small game Thunting -areas weara
consistant areas of activity (Table 3).

An average party size was 4.1 (Table 4) but the average number of people
per vehicle was 2.3 indicates that for most trips 2 or more vehicles were
driven. This is also brought out by the average number of house holds in the
party Figured at 2.8 (Table 5). The percentage of individuals 16 years and
older was 76 percent (Table 6). The average cost of a trip per party was
$45,00 (Tables 7 and 8), and the average number of individual per party was
4.1 for an average cost per person per trip being $10.98, {this does not
include cost of transportation or admission fees). The estimated expenditures
per year are 1984-83: $206,906; 1985-86: $229,104 and 1986-87: 306,432,

The availability of game ranked high as a reason for visiting the scudy
area, 98 percent said it was "most important"” or "important” to them (Table
9). Closeness of the area to their homes was "somewhar important”.
Uniqueness of the area was fairly evenly spit across the five categories as
were access and admission charges. One could assume from these results that
the majority of the people would travel some distance, pay some charges for
accass to an area that was some what unique if there were lots of game
available. The questionnaire did not yeild any information on attirudes about
fishing or other topics listed. Additional comments regarding respondent”s
experiences in the area were received.

Most were supportive of the Departments management of the Wildlife
Areas. Some of the comments were about crowded conditions on the areas during
dove hunts. Some examples are as follows: :

1. "Great for hunting, keep the areas open”.
2. '"Watch out for. rattlers, and gunners'!

3. "Most of my visits have been to Robbins Butte Area. With every visit
the Game and Fish Staff were very helpful and a credit to the
- Department”.

4. "$cill need more policing. Found evidence of slob hunter”s habits and
- gaw young hunters shoot nongame birds and birds out of season.  No
vehicles were seen to get licemse plate numbers....”

5. "The State should ban ALL 3 AND 4 wheeled ATV”s and noisy motorcycles
from any Nationmal Forest.... 1f necessary, areas close to Phoenix,
like sandy washes could be set aside for this non-hunting initiating
activity™!

6. "I trhink your roadblocks for dove afe illegal and some of your
officers are rude”.
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4. 'Op cthe premise that the funds would be used solely 'Tor these
purposes, 1L would support increased fees, taxes etc. aAgencies ars
curreatly doing a good job and L7d like =0 fFinanciallvy support an
opportunity for them Lo do an outstanding job.”

8. '"Dangerously crowded”.

9. "The Mumme Farm (Powers Butte Wildlife Area) which I believe is across
from the C & C feed lot was very poor last year far dove hunting. 1
would like to see this area planted with more feed for game birds.
Even 1% a minor cost was Lo be charged for hunting in that area. The
¢ & C feed lot 1is over crowded and a serious accident is bound to
happen.”

10. ™y friends and I use that area for hunting doves, quail, and
rabbits. The area is easy to walk in and it is a very pleasant place
to relax'.

Table 1. Activities participated in during visit.
Boating 1 (0.1}
Fishing 7 (3
Horseback Riding 2 (D
Hiking/Related 5 (3
Swimming 3 (2
ORV~ s 6 (4
Picknicking 8 (&)
Motorceycling 3 (2
Huncing 110(76)

Numbers in () are percentages.




Table 2. Number of days study area was visited by month and

weak .

by day of

January 43 (7.%) April 7 (1.2)
(0-6)
March 7 (1.2) June 5 (0.8)

o

February 31 (5.3) May

Qcrobar 72 (12.3)
Novamber 48 (8.2)

December 63 (10.8)

Weekends 52 (36.0)
Week days 8 (11.0)

Qpening day

July 8
August 29
September 269

Equally divided 13 (16.0)

(47.0)

Numbers in ( ) are percentages.

(1.3)
(5.0)
(46.0)

Table 3. Number of days each of. the twelve areas were visited.

91st Ave. and the Gila River

107th Ave. and the Gila River

115¢ch Ave. and the Gila River

Bullard Ave. Siena Estrella Park
Arlingron Wildlife Area

Robbins Butte - Black Butte Wildlife Area
Salt Cedar Shooting Preserve

Gillespie Dam Area

C & C Feedlot (Arlington Cattle Company)
317 Ave. and the Gila River

Palo Verde Road and the Gila River

Powers Butte Wildlife Area

28 (D)
1 (L
27 (3
30 (4)
181 (22)
153 (18)
48 (8)
71 (9
157 (19)
35 (4)
52 (6)
42 . (3)

Numbers in () are percentages.




Table 4. Digtribution of party size on an avarage trip.
Number ip Party ' frequency Percant
1 5 5
2 20 19
3 28 26
& 27 25
5 4 4
5 10 9
7 1 1
8 8 7
9 or more & A
Mean size of party per trip 4.l.
Table 5. Number of different households per party.

Number of

Households Fraquency

i
2
3
4
5
6

or more

12
40
28
18
5
3

Percent

il
38
26
17
5
3

Numbers of households per party 2.8.
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Table 8.

Numher‘of individuals 1% years and older and 13 years and younger ip

Fon e R X o S EWIOE R L

10 or more

the party.
. 16 Years and Older
Number Per Party Frequency
i 5
2 37
3 26
4 i5
3 7
6 6
7 3
8 2
9 1

(¥ ]

Percentage of adults and juveniles is 76% adults and 2474 juveniles.

Table 7.

Average cost per trip other than direct travel costs or admission
fees rounded to nearest 5 dollars.

Expenditure $§

F R A LT AT AT

5
10
i5
20
25
30

35

40
45
30
55
60

65 and more

Freguencz

4
14
8
12

10

g

12

12

Cost per trip $45.00.

70

lS.Years and Younger
Frequency

= O o o 00

fom
(9

Fey

.

et
e D o= O 0~ e M = 0

e

e R——



Table 8. Average length of time spent in the area ia hours.

Number of Hours Fraquency Percent
l 0
2 3
3 L3
4 34
5 12
] 24
7 A
3 5
9 8
2 -

10 or more 1

Length of trip to the area was 6.8 hours.

Table 9. Attractions rhat led £o selection of the area.

Host Somewhat Not Very Least
Important Important Important Important Important

Availability of Game 90  (92) 6 (6) 2 () - - — e
Closeness to your home 4 4 18 (20) 28 (3L 18 (20) 21 (24)

Uniqueness of the area g (10) 33 (37) 20 (22) 15 (17) 13 (14)
and its surroundings

fase of access to site g (1) 33 (37) 28 (3L) 15 (17) & (7

No admission is charged 19 (21) 25 (28) 17 (19) 13 (15 153 (7))

Numbers in () are percentages.
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SIGNIFICANT DEVIATION:

Vehicle counters and wing barrels wera uot operated the final year of the
study because of vandals, budget, weather, and eguipment probdlems.

CONCLUSIONS, EVALUATTIONS, AND RECOMMENDATTOMS:

A completed set of tables by site, month, and year are available at the
Arizona Game and Fish Department, Phoenix, Arizona.

The area studied is close to a highly developed metro-complex of
cities. The population of the valley area is expected to continue to
increase. As -the population grows the demand for natural areas where people
can fish, hike, bird watch, and hunt will also increase. This demand will
necessitate better planning and judicial stewardship of the properties
presently owned and/or managed by Arizona Game and Fish. The Robbins Butte -
Black Butte Wildlife Area is the only area prasently under active management
and is visited by mors people anmnually than any other in the study site
area. Another area, Powers Butte Wildlife Area, should be under active
management by 1989. This area is unot anticipated to reduce activity on
Robbins Butte — Black Butte because of the anticipated increase of activity in
the area. These areas, as well as additional areas, should continue to be
actively managed by Arizona Game and Fish Department.

It may be necessary to charge a user fee in the future to off set the
additional cost of operation, development and maintenance of this area.

Prepared by: Ronald Engel-Wilson

Associate Project Leadar

George W, Greey, Ph.D.

Principal Investigator

.

Approved B
| David £. Brown

Project Leader
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Summary
the three year scudy of recreational man-days use orl the Gila River (Fred
21ler Green Belt ipcluding Robbins and Powers Butte Wwildlife Areas), is now
apleted. '

~peral Purpose of the Study: To determine the seasomal and spatial
‘stribution and the number of recreational man-use days on the study area and
also to determine the characteristics of the user population.

sographic Location: Primarily this area includes 9lst Avenue on the east
 including access points both sides of the river) and Gillespie Dam on the
gest. Twelve areas were selected for visits and are as follows:

g9lst Avenue

115ch Avenue

Bullard Avenue and Estrella Park
Jack Rabbit Lane

Robbins Butte Wwildlife Area
Buckeye Hills Recreation Area
Power Butte Wildlife Area
Gillespie Dam

. Arlington Area

10. Arlington Canal

11. Palo Verde Road

12. Palo Verde Road to Rte. 80

@tb*4a\uxﬁ-wlot4

Survey Visits: One hundred and £ifty (Table 10 )trips were taken by the
regearch team and all 12 sites wexe visited on a random selection of dates‘for
each month of cthe study. All major holidays, and all opening days were

. 5included. Data was recorded on Field Sheets and rransferred to permanent
! rables shortly chereafter. The aumber of vehicles and man-use days were
recorded for rhe following activities: -

1. Hunting §. ORV Use

2. Picnicking 7. Swimming
3. Hiking 8. Camping

4. Motorcycling 9. Fishing

5. Horseback Riding

Man-use days were derived from the on-sita observations and were averaged to
determine the "eypical” weekend day and weekday £or each month. These values
were expanded relative to the number of days contained in any given month.

The monthly totals were combined to determine the total yearly use (Table 11).

GCENERAL COMMENTS ON TOTAL USE: _Refer to Tablell for details

Yehicles: The characteristics of the data on the 3 year study show that the
aumber of vehicles visiting the study area increased 11 percent the gecond
year and 33 percent the third year for 2 22 percent average.
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Huntineg: The number of man-use days increased from 27 percent to second vear |

S a—————

and 10 percent the third year for a 19 percent average.

Picnicking: The number of man-use days increased from 10 percent the second ;
year to 38 percent the third year for a 24 percent average. '

Hiking: The number of man-use days decreased from 61 percent the second year j
to 535 percent the third year for 58 percent average. The large increase over
the 3 years is partly due to mors hunters going out and observing

concentration of game the 3 or 4 weeks before the opening of dove season and ‘
the general natiomal craze for exercise. :

Horseback: The number of man-use days increased to 707 percent the second r
year and 5 percent the third year for 356 percent average. Evidently cthe

large increase from the second and third years was due to the fact that many
clubs and groups found that horseback riding was enjoyable along the river
trails in relation to farm youngsters horseback riding in the Arlington and {
Arlington Canal area. '

CRV Use: The number of man-use days increased to 327 percent the second year 3
and 42 percent the third year for 356 percent average. ORV groups had many
gatherings along the river and seemed to enjoy the challenge of trails.

Swimming: The number of man-use days decreased 922 percent the second year
and 85 percent the third year for a 503 percent decrease. Swimming has
decreased remarkably since the first year due to decreased water gquality.

Camping: The number of man-use days increased 41 percent the second year and
59 percent the third year for a 57 percent average. Almost all of the camping
takes place at Buckeye Hills recreation area. This area has become popular {
with older couples who have found this an inexpensive place to stay overnight
when traveling from the coast to the Phoenix area or vice versa. Some

transients take up residence in this area during the mild winter months. ?
s
Fishing: The number of man-use days increased 6 percentc the second year and

380 percent the third year for a 193 percent average. For some unknown reason
the fisherman were attracted to the Gillespie Dam due to rhe abundance of fish
during the third year. I have no logical explanation for this increase.
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SPECTAL COMMENTS ON IMPORTANT SECTIONS OF THIS STUDY:
Total Rank for Vehicles by Site for Thraes Years (Table12):

Buckeye Hills ranks first in the number of wehicles wvisiting any one site.
Thls area was mainly used for camping (4,089 units). _ j*

N

:
H
¢
i
;
!
;
i

[ E Robbin’s Butte ranks second in the number of wvehicles. The area was used
entirely for hunting (3,630 unics).
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Three Year Rank Order fo: Vehiclaes:

Rank

O 03~ O P Lo N g

Site

Buckeye Hills"

“ Robbins Butte

Arlingron
Gillespie Dam
Bullard

115th Avenue
9lst Avenue
P.V. Road to 80
Power Butte

J. Rabbit Lane
Arlington Canal
Palo Verde Road

Three Year Site Ranks for Vehicles:

Site

Lol R N Y R T S

91lst Avenue
115ch Avenue
Bullard Avenue
Jack Rabbit Lane
Robbins Butte
Buckeye Hills
Power Butte
Gillespie Dam
Arlington
Arlington Canal
Palo Varde Road
Palo Verde Road to 80

Tocal Units

4,089
3,650
2,758
2,527
2,300
2,164
2,072
1,786
1,530
1,452
1,429
1,330

Site Rank by Year
lst 2pd  3rd

11 - 6 - 5
9 - 4 - 7
6 - 5 - 6
g - 9 - 11
3- 1- 2
1 - 2.1
4 - 10 - 12
2- 7 - 4
5- 3 - 3

10 -1 - 9

12 - 12 - 10
7- 8- 8

Average Yearly
Rank - 3

.33

.67
.33

.33
.67
.33
.67

o
~ O W RO LA Oy
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.67




TABLE 19

Study Area Survey's

October 10, 1984 - August 1, 1987

Week-end Weekday Opening day  Holiday Total

lst Year
July, Aug., Sept. ‘84 Contract approval delayed!
Oct., Nov., Dec. '84 - 13 5 2 2 22
Jan., Feb., March '83 9 ) -- 1 14
April, ﬁay, June ‘85 3 3 -- .- 6
2nd Year s
July, Aug., Sept. '85 :&‘ 3 1 2 10
Oct., Nov., Dec. '85 11 7 4 2 24
Jan., Feb., March 86 6 4 - 1 1
April, May, June '86 3 3 -- -- 6
3rd Year
July, Aug., Sept. '86 8 5 I1' 2 16
Qct., Nov., Dec., '86 9 5 2 2 18
Jan., Feb., March '87 8 3 .- 2 11
April, May, June '87 b & == ;;' 19

3 Year Totals 78 48 10 lﬁ 150
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TABLE 11

1984-85 1985-386 % 1986-87 % 3 Year Total %

Vehicles 5,880 9,072 54 12,134 33 27,086 &b
*2,313 *2.313

8,193 11 29,399 22

Hunting 12,038 15,328 27 16,882 10 44,248 19

Picnicking 13,714 21,421 56 29,603 38 64,738 17
*5.978 *5,978

19,692 10 70,716 24

Hiking 1,343 3,045 120 4,705 55 9,039 88
*546 _ *546

1,889 61 9,585 58

Motorcycling 1,736 489 72 1,857 280 4,102 208

*000

Horseback 75 969 1,192 1,020 5 2,064 598
*45 *43

120 707 2,109 356

CRV Use . 352 1,903 44l 2,897 42 4,952 242
*94 _ %94
446 327 5,046

Swimming 251 20 -920 3 -85 274 -503
L 2
255 -922 278

Camping 2,018 3,105 54 4,924 39 10,039 57
*196 *196

2,196 41 10,233 50

Fishing 731 774 3 3,737 38 5,242 192
*38 —*38

769 6 5,280 193

Note: These figures added to the totals were transferred from the lst quarter
of the second year in order to yield a more practical adjustment for the
data. The study was approved and started on the second quarter of the
first year. :
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TABLE 12

Rank of Number 'of Vehicles by Site Per Year

Rank  1984-85  Total Rank  1985-86 Total Rank  1986-87 Total

(1) Buckeye Hills 980 (1) Robbins Butte 1,307 (1) Buckeye Hills 1,824
{2) Gillespie Dam 716 (2) Buckeye Hills 1,285 (2) Robins Butte 1,657
{3) Robbins Butte 686 (3) Arlington Area 1,090 (3) Arlingrton Area 1,174
(4) Power Butte 527 {4) 115ch Avenue 1,090 {4) Gillespie Dam 1,133
(5) Arlington Area 494 (3) Bullard Avenue 799 {5) 91lst Avenue 1,G89
(6) Bullard Avenue 437 (6) 91lst Avenue 698 (6) Bullard Avenue 1,064
(7} P.V. Road to 80 430 (7) Gillesﬁie Dam 678 (7).115ch Avenue 976
(8) J. Rabbir Lane 369 (8) P.V. Road to 80 608 (8) P.V. Road to 80 748
(%) 1l5ch Avenue 3350 {9) J. Rabbiﬁ Lane 465 (9) Arlingrton Canal 664
(10)Arlington Canal 329 (10) Power Butte 448 (10) P.V. Road 6352
(l1)91lst Avenue 305 (11) Arlingtonm Canal 436 (11) J. Rabbit Lane 618
(12)Palo Verde Road 257 (12) Palo Verde Road 421 (12) Power Butte 355
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Toral Rank Order for Hunters bv Site for Three Years (Table 13)

Robbins Butte ranks first in the number of hunters visicing the area (8,307

hunters).

The Arlington Area ranked second in the number of hunters visicing the area

(5,649 hunters).

Three Year Rank Order for Hunter:

Rank

o
O W0 L OVAA £ Ly b

B el el
ey

Three Year Site Ranks for Hunters:

1743
e
WO 00~ O W B 8

=
B s O

Site

Robbins Butte

Arlington Area
Bullard Avenue
Gillespie Dam

Power Butte

Palo Verde Road to 80

115 Avenue

Arlington Canal

91st Avenue

Jack Rabbit Lane

Buckeye Hills

Palo Verde Road

Name

91lst Avenue
115ch Avenue
Bullard Avenue

Jack Rabbit Lane

Robbins Butte
Buckeye Hills
Power Butte
Gillespie Dam
Arlington
Arlington Canal
Palo Verde Road

Palo Verde Road to 80

Site Rank by Year
lsc 2nd 3rd

Total

8,507
5,694
3,418
3,335
3,343
3,178
3,171
2,763
2,538
2,369
2,291
2,189
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Average Yearly
Rank - 3

.33
.67

b
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.67

.33
.33
.33
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TABLE 213

Rank of Number of Hunters by Site Per Year

Rank  1984-83 Total Rank  1985-86 Total Rank  1986-87 Total
(1) Robbins Butte 1,586 (1) Robbins Butte 3,062 (1) Robbins Buttce 3,839
{2) Gillespie Dam 1,377-- (2) Arlington 2,426 (2) Arlington 2,254
(3) ﬁﬁﬁkeye Hilis 1,318 (3) 115th Avenue 1,356 (3) Bullard Avenue 1,532
(4) Power Butte 1,243 (4) Gillespie Dam 1,229 (4} 115th Avenue 1,254
(3) Arlington - 969 (3) Bullard Avenue 1,133 {5) Power BuFte 1,203
(6) P.V. Rd to 80 968 (6) P.V. Rd to 80 1,034 (6) Arlingtom C. 1,186
(7) Bullard Avenue 754 (7) 91lst avenue 1,032 (7) B.V. Rd to 80 1,176
(8) Arlington Canal 661 (8) Arlington Canal 918 (8) P.V. Road 1,086
(9) 115ch Avenue 561 (9) Power Butte 897 {9) 91ist Avenue 1,071
(leJack Rabbit Ln. 511 (10) Jack Rabbit Lane 853 (10) Jack Rabbit L. 1,005
(11)9lst.Avenue . 435 (11) P.V. Road 680 (11) Gillespie Dam 929

(12) Buckeye Hills 646  (12) Buckeye Hills 327

(12)P.V. Road 423
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Total Rank Order for Picnicking Man-Use Davs bv Site for Three. Vears (Tabla 14)

fuckeye Hills ranks first in the number of man-use days (total 1C,014).
Robbins Butte ranks second in the number of man-use days (total 9,292).

Three Year Rank Order for Man-lUse Davs:

Rank

D 00~ O B oo o

Three Year Site Ranks for Picnicking Man-Use Days:

N
.
T
s

W~ Gy W N

Site

Buckeye Hills
Robbins Butte
Arlington
Gillespie Dam
Bullard Avenue
115th Avenue
91lst Avenue

Palo Verde Road to 80
Power Butte
Arlington Canal
Jack Rabbit Lane
Palo Verde Road

Name

9lst Avenue
Li5th Avenue
Builard Avenue
Jack Rabbit Lane
Robbins Butte
Buckeye Hills
Power 3Butte
Gillespie Dam
Arlington
Arlington Canal
Palo Verde Road
Palo Verde Road to 80

81

Total Man-Use Davs

10,014
9,292
6,862
5,936
5,313
5,126
4,780
4,053
3,709
3,442
3,402
3,225

Site Rank by Year
ist 2nd 3rd

b

=
LR O RS W WD O 0

W o0 b GOy

- -
0O O W MNP WSO

ay

Average Yearly
Rank - 3

—
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.33
.33

.33
.33
.33
.87
.33

.33



Three Year Site Totals for Picnicking -

TABRLE 14

A it

Man-Use Days

1986-87

Rank  1984-85 Total Rank 1985-86 Total Rank Totral
(1) Buckeye Hills 2,316 (1) Robbins Butte 3,085 (1) Buckeye Hills &,641
(2) Gillespie Dam 1,730 (2) Buckeye Hills 3,057 (2) Robbing Butte 4,022
(3) Robbins Butte 1,566 {3) Arlington 2,764 (3) Arlington 2,916
(4) Power Butte 1,243 (&) Gillespie Dam 1,570 (4) Gillespie Dam 2,636
- (%) Arlington 1,132 (5) Bullard Avenue 1,931 (5) Bullard Avenue 2,329
(6) Bullard Ave. 1,033 zé) 115th Avenue 1,935 (6) 9ist Avenue 2,448
(7) P.V. Rd to 80 978 (7) %lst Avenue 1,622 (7) 1iSth Avenue 2,394
(8) 1l5th A&enue 797  (8) Jack Rabbit In 1,061 (8) P.V. Rd to 80 1,715
(9) Jack Rabbic Ln 782 (9) Power Butte 1,040 (9) Palo Verde Rd 1,6%4
(10)YArlington Canal 789 (10) P.V. Rd to 80 1,360 (10) Arlingtom Can. 1,625
{11)91lst Avenue 712 (11) Arlington Can. 1,030 (11) Jack Rabbit Ln 1,559
(12)Palo Verde Road 585 (12) Palo Verde rRd 346 (12) Power Butte 1,426
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Total Rank Order for Fishing bv Sites for Three Years (Table i5)

There were only & sites that had fishing activity. Gillespie Dam Area rankesd
first in use days (total 2,393). Ninety-firstc (9isc) Avenue ranks second in
the in-use days (total 1,043).

Three Year Rank Order for Use Days:

Rank Site ' Total Use Days

1 Gillespie Dam 2,393

2 91lst Avenue 1,023

3 ‘115¢ch Avenue 804

4 Bullard Avenue : 750
! 5 Arlington Area 42
. 6 Arlington Canal 10
i

The above relates the total use of fishing man-use days over the three vear
study. Only six sites had any activity during this period.
! Three Year Site Rank for Fishing:
Site Rank by Year -  Average Yearly

i Sita Name lst 2nd 3rd Rank - 3
L 9lst Avenue 3- 2- 2 2.33

2 L1l5ch Avenue 4 - 3 - 3 3.33

3 Bullard Avenue 2 - 4 - 4 2.66

4 Jack Rabbit Lane N/a N/A N/A --

5 Robbins Butzte N/A N/A H/A --

6 Buckeye Hills N/A N/A B/a --

7 Power Butte N/a N/a N/aA --
i 8 Gillespie Dam 1 - 1- 1 1.¢0
g 9 Arlington Area 5 /A N/A only 1 year
P 10 Arlington Canal 6 N/A N/A only 1 year
{ 11 Palo Verde Road N/a N/A N/A --

12 Palo Verde Road to 80 N/A N/a HN/A --




\
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TABLE 13

Three Year Site Totals for Flshing

Rank 1984-835 Total Rank 1985-864 Total Rank 1984-87 Total

(1) Gillespie Dam 433 (1) Gillespie Dam 372 (1) Gillespie Dam 1,786

(2) Bullard Avenue 107 {(2) 91lst Avenue 170 (2) 9lsc Avenue 790
(3) 91lst Avenue a3 (3) Lll5th Avenue 118 (3) 1l5ch Avenue 632
(4) 11l5ch Avenue 54 {&) Bullard Avenue 114 {4) Bullard Avenue 529

(5) Arlington Area 42

(6) Arlington Canal 10"

Conclusion

This summary is a condensed report of the three year study reports. The
succinct data is provided here with as few remarks as possible for the reader
to draw his own opinion as to the results of the study.

My personal opinion of the wildlife area studied is that the large increase in
activity is due to the management and direction by the Arizona Game and Fish
Department. The hunters I have talked to have given me positive feedback on
the direction of the area. The majority of opinion is that the hunters like
the area and the help and supervision given by the Arizona Game and Fish

Department.

I am sure that the use will continue to grow because there are no other
wildlife areas as close to a major metropolitan area as Phoenix.
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7Y Tropical-Subtropiczl Wetlands

Sonoran
Riparian Scrubland

In 25d along drainages within the Sonoran Desert are
scrublands of low to medium height{1.5 t0 3.0 ml], woodense o
be considered desertscrub or strand. Although these scrub-
lands usually contain plant species also found in adjacent
desertscrub (e.g., Lycium brevipes, Acacia greggit, Celis pallida,
and especially the highly facultative mesquire], the actual
streatn channel dominants are usually distinctive riparian
species. Seepwitlow |Baccharis salicifolial is abundan: nearest
water, with Desert Sroom (B. sarcthroides) in drier places and
Mule Fat{B. vimineat in desert washes. Arrow-weeds{Tessaria
seticea. Pluchea camphorata, and P. purpurascens) and Burro-

"~

Figure 187. Sonoran ripariant scrubland, strand, and woodlend on the Verde River, Tonto National Forest.

brush may dominate on sandy soils(Fig. 1871. Theseand other
evergresn shrubs have adapted to successional situations as
befits their restricted occurrence tw flood-prone areas. The
deciduous Desert-willow { Chilopsis lineerist is a common
arboreal component, as is the increasingly prevalent, decid-
uous Sajrcedar.

Aleng the saline portions of the lower Colorado and Gila
rivers and in the Sziton Sea basin, are dense 2nd waller{to |1 m

- or highes} "thickets” of introduced Saltcedar and the ever-

green Athel | Temarix aphyllel. In the less disturbed sites, these
may be zccompanied by native Serewbean Mesquite, Lenscale,
or Quailbush [(Atmplex  lemtiformisl,  Armow-weed,
Western Horey Mesquite {P. glandulosa var. torreyonal, and
such purely salt-shrub species as Suseds torreyana, Atriplex
polvcarpa and Allenrclfea occidentalis |Fig. 188, These com-
munities are highly flammable becanse of deciduous and
other properties of Saltcedar, and are now typically in a fire-
succession stage. Each fire {or clearing) increases the preva
lence of the root sprouting Saiscedar at the expense of more
valuable native vegeration. Conseguently, fire disclimax
consociations of Saltcedar now exclusively occupy extensive
areas atong the lower Colorado River, its delea, tributaries,
distributaries {e.g, Rio Hardy, Alamo, and New rivers,
agricultural drains and sumps, and other poorly-drained,
alkaline places {Fig 189). :

The valuz of these thickets to game species is well known,
and such places often support a high density of Desert
Cottontatl | Sylvilagus suduboni} and Gambel's Quail{Lophor-
tyx gambelil, and if of sufficient height 3+ m), nestng
Mourning and White-winged Doves, Other birds well repre-
sented in Sonoran riparian scrub are the Crissal Thrasher,
Abert's Towhee, Brown Towhee {Pipilo fuscusl, Say's Phosbe
|Sayornis saval, and Black-tailed Cnatcarcher (Andetson and
Ohmart 1977; Anderson et al, 1977} If standing water is
present, such scrublands may akso often be inhabited by the
Yuma Clapper Rail [Rallus longitostris yumaensish.

Maricopa County, Arizona. Scrubland composed largely of Burrobush {Hymenoclea monogyral
Arrowweed [Tessaria sericeal and Velver Mesquite {Prosopis velutinal in scrub form Elevarion ca, 450 m

Figure 188, 5.7orn
Salizedar [ Taman
{Prosopis pus
with an 0C
Coloredo R

wey

Figure 189. .
Soatrg el
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Figure 188, Sondran
Saitcedar (Tamarix chinensisl, Western Honey Mesquite {Prosopis-gla
(Prosopis pubescens), Lenscale or Quarlbush [Asriplex lentiformis} end Seepweed (Suaeda torreyanal,

with an cccesional willow (Salix exigua, S. gooddingii), neer Cibols, Yuma County, Arizona, along the

Coloredo River. Elevation ca. 120

“ riperian scrub in the Colorado River delta below Riita,
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—ﬁ@w—w;Z HABITAT

In Arizona, riparian habitats comprise only one ﬁnnnnsn o”‘
the land area. Yet these narrow, fertile strips along streams

and canyon hottoms harbor the greatest diversity of plants .

and animals of any habitat type. Riparian habitats are easily

disrupted, and as a result only a mam: ﬁnﬁnnmﬁ ca Enwn v:m-.

tine areas remain,

This habitat, dependent upon adequate chm::n mnoB.

" streams or springs, is very visible in Arizona since most of
the surrounding area is dry upland desert. The classic cotton
wood-willow riparian forests are evident along the Verde
River in central Arizona and the San Pedro River in the
southeast. At higher elevations, sycamores, alder, ash, Ari-
zona walnut, canyon grape, and poison ivy can also be
present.

Riparian habitats are not just cottonwood-willow or sy-

_ camore communities: they may take the form of a drier mes-

" quite bosque (forest), a wet marsh, or a line of vegetation ex- .

tending down a canyon bottom due to the cooler, wet condi-
tions not found in the surrounding area. Arroyos—dry
streams and channels—support more and larger plants that

are common in adjacent areas. These “dry riparian” habitats
are created from the extra moisture provided by runoff from ..
mnmmo=m_ nm:_m nqnuznm a _g_qm: mom. many insects, vﬁmﬁ and

Riparian habitat along the San Pedro River near Fairbank.
RANDY A. PRENTICE

mammals, The largest paloverde and ironwood trees of the
mo50nm= Unmnﬁ are found near these arroyos.

rm tiparian deciduous forest. The Arizona gray squirrel, -

-~ Apache fox squirrel, and raccoon are examples. Bats roost in *

riparian trees and feed upon the great number of insects pro-
. duced there. Many bird species depend on riparian habitats..
At the San Pedrd River National Conservation Area, for ex-
ample; 350 bird species have been identified, three-fourths of
Q_oma ..nno&nm In >1nc=n These riparian habitats 135&@

‘ ._s qmmmnm:o: is remarkable and demonstrates woé important

#this nmmam__ habitat is »o the «EE__F of >mncmm To see im.”_- ,

% Emsxnz vegetation supports r:mn

.. ‘numbefs of insects, including the'

-~ rainbow grasshopper. Insects are an’
essentlal food source for many birds.
during the nesting season.

ALEX KERSTITCH
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Peloncillo Mountains — south (Guadalupe Mountains; Sierra
Madre), 49, 51, 60, 76, 77, 80, 81, 82, 83, 183, 186

Petrified Forest National Park, 94

Picacho Burte, 98, 114, 181

Pima Villages, 40, 42, 44, 46, 48, 50, 51, 70 106, J09, 110, 122,
131, 145, 146, 153

Pinal Creek, 157

Pinal Mountains, 157, 186

Pinaleno Mountalns, 17, 186

Pozo Verde (Sonora, Mexico), 83, 152 P

Pozo Verde Mounrtains, 152

Prescott (Arizona), 129, 155, 156, 158, 159, 187

Prescort National Forest, 154

Puerco River, 95, 111

Purple Hills (California), 116

Purnam Wash, 122, 127

Quebabi Mission (Arizona), 50

Quitobaquito, 84

- Rabbip Hills, 111 p ‘
Railroad Pass, 109, 122
Rain Valley, 65 ‘ ;
Safford Valley, 14, 18, 28, 47, 181 {

Salt River (Rio Salado), 18, 19, 29, 70, 155, 156, 157, 169, 176, 190

San Bernardino Ranch, 32, 38, 43, 49, 61, 74, 76, 85

San Bernardino Valley, 32, 33, 41, 42, 49, 51, 60, 71, 130, 182

San Carlos River, 15, 28, 157 '

San Francisco Mountain, 87, 88, 91, 92, 95, 96, 103, 112, 113, 120,
144, 145, 168, 169, 172, 173, 178, 179, 180, 181, 182, 184,
186, 187, 188

San Francisco River, 12, 13, 18, 19, 27, 181, 186

San Luis Mounrains, 76, 80, 82

San Luis Springs, 80

San Pedro River and adjacent lands

descriptions of, 13, 16, 28, 36, 37, 43, 64, 75, 107, 108, 124,

125, 127, 130, 135, 176

INDEX TO PLACE NAMES

San Rafael Valley, 67

San Simon (Arizona), 107

San Simon Cienega, 63, 123

San Simon River (Rio San Dorr

descriptions of, 63, 107, !

Sanra Catalina Mountains, 12¢

Santa Cruz (Sonora, Mexico), ¢
82, 130, 150

Santa Cruz River and adjacen:

descriptions of, 41, 42, 4¢

176

Santa Maria Mountains, 98

Santa Mara River, 100, 105

Santa Rita Copper Mines (New
59, 60, 61, 62, 72,7

Santa Rira Mountains, 65, 66.
183, 185

Santa Rosa Valley, 55

San Xavier del Bac (Arizona),

Sasabe (Arizona), 151, 152

Seligman (Arizona), 98, 188

Sells (Arizona), 54

Sterra Ancha Mountains, 157

Sierra Prieta, 153

Silver City (New Mexico), 9, 6

Stlver Creek, 87

Sonoita {Arizona), 66

Sonoita Creek, 66, 71, 133, 19(

Sopori, 134, 151

Stein’s Peak (New Mexico), 63

Sulphur Springs Valley (Antelc
109, 136

Sunflower Flat, 188

Texas Canyon, 136

Thirty-fifth Parallel, 93, 101, 1.
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April 18, probably near the head of Safford Valley, Partie
reported catching an otter in a beaver trap — one of the few refer-
ences to river otters in Arizona. The hungry trappers ate the otter:

On my return from setting our two traps, I killed a buzzard,
which disagreeable as it was, we cooked for supper. In the morning
of the 18th, I found one of the traps had caught an-otter. This
served for breakfast and supper (Pattie 1833:71),

Proceeding up to the Gila, Partie (1833:71) reported the kill-
ing of four deer and some turkeys during two days of huntfig in
the vicinity of the same creek where he had dispatched the grizzly
on January 26. The exhausted trappers reached the Santa Rita Cop-
per Mines on April 29, 1825.

James Ohio Parttie left his father at the mines and returned to
Santa Fe to requisition horses and supplies for another tip to the

Gila, this time to reclaim the pelts buried at two caches. The ex-

pedition reached its objectives, but only a few furs were recovered
from the cache on the San Francisco River, and the larger cache on
the Gila had been broken into and stolen, presumably by Indians.
Financially broken, the Patties settled for the next few months at
Santa Rita, where they attempred to work the mines.

Although his first trapping venture was a financial bust,
James Ohio Partie was undaunted. The next winter the younger
Patrie joined a group of “French” trappers bound for the Red (Col-
orado) River. Leaving his father behind, Pattie and his companions
left the Santa Rita mines on January 2, 18264 and traveled down
the Gila River (Fig. 3).

The record of this second trapping expedition contains only
meager bits of natural history as Pattie concentrates on derailing a
particularly bloody battle with hostile natives which took place
near the mouth of the Salt River,

#Weber (1971:123) cites evidence thar indicates thac this expedition may
have acrually tiken place during the winter of 1826-1827 and been lead by
Michel Robidoux.

[ o "3»—{ —

1488 ' 1iae . 3% -

P‘gurc 3 Routc of jamcs Ohic P%
_ January 1826 - April 185.:
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Figure 3. Route of James Ohio Patric’s 2nd trapping expedition in Atizona,

January 1826 - April 1826.
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Here, despite Partie’s remonstrances, the trappers camped ata
“Papawar” village whose inhabirants showed more evidence of
wreachery than the hospitality they professed. Pattie and another
teapper withdrew for the night and camped some distance away.
Their fears were realized; the “Papawars” massacred the entite
party except for the leader who escaped, badly injured, into the
darkness. He eventually stumbled into the hiding place that con-
cealed Patrie and his companion, and the three men successfully
evaded the Indians.

- Incredible good fortune now befell them. The next aight the
three fugitives spotted the campfires of another expediton of
American trappers. They were made welcome and accepted the of-
fer to continue trapping as part of the company.

The mountain men first exacted a successful revenge on the
“Papawars”: they killéd most of the warriors in an ambush, then
burned the village. They now sertled down to the routine of trap-
ping beaver, working their way up the Salt River, which Partie
called Black River.

It [Salt River] affords as much water at this point as the Helay.

In the morning of the 1st of February, we began to ascend
Black River. We found it to abound with beavers. It is a most
beantiful stream, bounded on each side with bhigh and rich bor-
toms: We travelled up this siream to the point where it forks in the
mountains; that is to say, about 80 miles from its mouth. Here our
company divided, a part ascending one fork, and a part the other.
The left fork [Verde River| heads due north, and the right fork [Salt

 River] northeast. It was my lot to ascend the latter. It heads in

mountains covered with smow, near the head of the left hand fork
of the San Francisco. On the 16th, we afl met again at the function
of the forks. The other division found that their fork headed in

snow covered mountains, as they supposed near the waters of Red -

River (Pattie 1833:91).

The trappers rerurned to the mouth of the Salt River and Pat-
tie briefly described the next leg of their journey: _

wh
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traded among the Maricopas and Pimas — peaceful farmers who
grew crops of corn and cotton which they irrigated by diverting
water from the Gila.

On November 14, Kearny resumed the march down the Gila.
Dr. Griffin (1943:35) observed that below the Salt the Gila River
was abour 80 yards wide, three feet deep, and rapid. “We have seen
more water fowl in the last two days than we have yet met with on
the River — ducks, brant geese and swan’’ Below the great bend,
Lt. Emory referred to the river bottoms being “wide, rich, and
thickly overgrown with willow and a tall aromatic weed!’ The Gila
was, in places, covered with waterfowl, particularly snow geese,
which Emory called “white brant (wings tipped with black)” Signs
of deer and beaver were abundant and one member of the party
shot a “large buck;’ most likely 2 mule deer (Emory 1848: 91).

In what is now western Maricopa County, Tutner notéd that
the Gila was becoming much more like a rcal river. The width
varied from 100 to 150 yards wide, with an avcmge depth of four
feer — “quite deep enough to float a steamboat? It flowed genty
over a sandy botrom, while the banks, in Emory's terminology,
were fringed with “cane, willow, and myrtle! Farther on, at the
north end of the Mohawk Mountains in what is now Yuma Couanty,
Kit Carson shot a bighorn ewe.

_AWe climb the table-bench again 30 feet, and travel untdl we
gradually get into the bottom of the Gilz again, at the point of
Bighorn mountain, where Carson shot @ doe of the Bighorn or
mountain sheep. This animal had the face of the sheep, but with
very short hair all over; its horns were like those of the common
wether .... The animal probably weighed 70 pounds ... several of
the ma/e.r sbowed themselves on the cliffs, up which they climbed
with great facility; their horns were very large, and their appear-
ance much different from the female ... (Johnston 1848:6006).

Ernory states that he named the site “Goat’s Spur,” because of
the bighorn. Near there, on November 18, Emory described the
Gila bottom:
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old beaver trapper Antoine Leroux acted as guide for the expedi-
tion, and Colonel Lewis S. Craig, later murdered by deserters in
the Mohave Desert, commanded the military escort.

The Commission reached the Colorado River in June, 1852,
and Lt. Whipple was detached to complete the survey of the Gila
River, begun a year earlier bur left incomplere because of a short-
age of funds. Bartlert described the lands near the confluence of

the two rivers:

The Colorado flows through a bottom or vailey from two to
four miles in width, thickly covered with cotton-wood and mex-
quit; ... the bottom land of the Gila was from three to four miles
wide near the junction. The portion towards the river is thickly
covered with cotton-wood, and with willows on the margin, while
that further back has nothing but mezquit (Bardert 1954, 2:15 9.

. The Colorado was now so high as to cause the Gila to flow
back 4 full fifreen miles. The Gila was still low, and, except near
the function, but & diminutive stream, It is doubtful whetheritcan
ever be navigated ... (Bartlett 1854, 2:160?2.& a

The main expedition, including Bartlett and the escort, left
Fort Yuma on June 18 and worked its way up the Gila toward the
Pima villages. Bartlett reported on June 21:

A number of fish were brought in today by the Mexicans re-
sembling the buffalo-fish of the Mississipps. They drove them into
2 small nook in a laguna nearby, and then rushed into the waser
and hilled them with poles. I ate of them at dinner, but found
them soft and unpalatable (Bartlert 1854, 2:195).

4A year earlicr, in June, 1851, Lt. Thomas W. Sweeny and nine men estab-
lished Camp Independerice, on the east bank of the Colorado. Travelers told
him ax the time thar the Gila River had been completely diverted in the area of
the Pima Indian villages, where extensive irrigation was practiced. See: Sweeny,
T.W., 1956. Journal of Lt. Thomias W. Sweeny, 1849-1853; ed. Arthur Wood-
ward, Westernlore Press, Los Angeles, 120 p.
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In the vicinity of the Mohawk Mountains (where Kearny's lit-
tle army saw bighorn in 1846) Antoine Leroux shot a “fine black-
railed deer” Deer and antelope were occasionally seen along the
Gila, but as Bartlert (1854, 2:197) tells us, the wagons alarmed
chem, and the hunters had to go out well in advance of the train in
order to succeed.

On June 23, a short distance below the great bend of the Gila,
Bartlert described their campsite (see Fig. 9):

So thick was the wood]s], that it was found impracticable to
force our wagons through. This was the most beautiful spot we had
encamped in since leaving the little valley of San Lsabel, in Cali-
fornia.;We pitched no tents, finding a better and more agreeable
protection in the thick and over hanging willows ... (Bartlert 1854,
2:199). , .

stt below the Pima villages, Bartlett was amazed to find the
Gila completely dry — the Indians had diverted the entire flow on-
to their fields. Three days later on July 3, Bartlérr traveled about 15
miles north to the Salt River:

The river we found to be from 80 to 120 feet wide, from two to
three feet deep, and both rapid and clear. . .. The water is perfectly
swee?, and neither brackish nor salt, as would be inferred from the
name. We saw from the banks many fish in its clear waters, and
calight severdl of the same species as those taken in the Gila. ...
Along the immediate margin of the stream large cotton-wood trees
grow (Bartlett 1854, 2:240-241).

About 12 miles above the Pimas, on July 12, 1852, Bartlett
again found the Gila flowing:

The river was here much contracted, with steep banks fifteen:
feet high, and completely overbung with witlows and cotton-
woods, the latter from the opposite banks, meeting at the top. Iis
width was less than fifty feet, and its greatest depth &id not exceed
nine inches (Bartlert 1854, 2:260).
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“Big Horn Mountain, River Gila!' Reproduced from Bartlett (1854: opp. p. 198).
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Pronghorn: When Conner first approached the Prescott area
in 1863, several of his comrades shot some pronghorn in a grassy
prairie on Weaver's Creek. 25 miles southwest of the site of the
furure capital (Conner 1956:131). Later, while hunting in chaparral
country near the upper Hassayampa, Conner mer an Indian, pre-
sumed to be on his way to hunt pronghotn with his bow. The
stuffed head of a pronghorn was tied to the small of his back as 2
decoy for stalking. When the Indian stooped, the head would be
upright and visible (Conner 1956:108).

Bighorn: In 1864, Conner and some gold miners had just in-
spected a camp established by Mexican prospectors at the head of
Date Creek. All had been killed by Indians. Conner looked up and
saw 2 band of “mountain goats” on what he described as a “low,
rocky ridge overlocking the narrow valley” (Conner 1956:217).
This may have been the north flank of the Date Creek Mountains.

The Woolsey Expeditions

In April, 1864, construction began on Prescott, the first terri-
torial capital of Arizona. Nearby Fort Whipple would be ready for
occupation in a month. In the meantime, the task of containing
Apache raids fell to the miners, ranchers, and other civilians. Until
then, in the words of General Williarn S. Rosecrans, “the whites
lived on the reservations and the Indians occupied the country”

The leader of these civilian irregulars was a frontiersman from
Louisiana pamed King S. Woolsey. In 1864, Woolsey led three
punitive expeditions across central Arizona in pursuit of Apaches
who had stolen livestock from ranches in the Prescott area. These
excursions revealed the agricultural and mineral potential of the
mountain valleys that formed the drainage of the Verde and Salt
Rivers. The civilian volunteers who went along combined Indian-
hunting with exploring and prospecting activities and the Apaches
went largely unpunished.
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Woolsey’s second expedition, in March, was described by a
participant, Henry Clifton, in a two-part report in the Arizona
Miner, published as a semi-monthly in Prescott. One hundred

" miners left Woolsey's ranch on the Agua Fria and struck off in three
parties to raid Apache rancherias. Clifton’s contingent headed east,
then south. The volunteers found a stream emptying into the
Agua Fria which they called Ash Creek, because of “the abundance
of fine ash rimber that grew on its banks” Clifton went on: “The
creek at this place is some ten feet in width and crossed by innu-
merable beaver dams, making it quite deep. We caught some very

fine fish, of the same species as are found in the ... Coloradd and .

Gila” (Woody 1962:165). _ ,
In June a third expedition headed east across the Verde River

and into Tonto Basin. On June 14 a parey that included a chronicler -

named E A. Cook was working its way down Tonto Creek when it
came to the Salt River. Cook reported:

We made o willow drag and caught about 200 fish. The largest

ones looked verry much like Cod but had no teeth, and wounld

weigh from 10 to 20 {bs. This kind of fishing was new to many of us
but was verry fine sport for we had to go into the river and in some

places it was up to our necks but the weather is verry hot and the
&

waters warm (Reeve 1949:102). £

" The irregulars moved up the Salt River a few miles and
camped at “Grapevine Springs.’ In his diary entry for June 21, Cook
stares: _ _

Made 4 or 5 hauls with our willow drag & caught about fifty
fish all suckers, but verry sweet. I think the best I ever tasted. Per-

haps it is because we have no meat for we have nothing but flour &
coffee (Reeve 1949:104).

" The next day Cook commented: __ )

For the past five or six days about half our living has been fish.
- Qur'only trouble is that we have not got lines strong enoug[h] for
the large fish which weigh from 10 lbs. to 40 lbs., neither can we

I

|
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catch many of them in our willow drag (Reeve 1949:104).

The Apache-hunters traveled back up Tonto Creek for a few
miles and then turned east into the Sierra Ancha Mountains,
“Tacob Sayder killed a fine deer here, We ate it all but 1 ham which
we saved for breakfast nexr morning” (Reeve 1949:105).

The party returned to the Salt River and headed south up
Pinal Creek into the Pinal Mountains. In his official report to
Governor Goodwin, Woolsey commented that his hunters kept the
volunteers “well supplied with venison and turkey” (Woody
1962:173). '

Woolsey and his men continued south to the Gila River and
traveled upstream, probably to Bonita Creek. While camped
about three miles up Bonita Creek on July 18, Cook wrote: “Killed
a large ‘brown bear abo 1/2 mile below here” (Reeve 1949:112).

The roving volunteers then struck out to the east again and
reached Eagle Creek which they mistook for’Black River. Cook
described the area:

Went in an casterly direction across the hills ... to a creek or
river 15 to 20 fr. wide, good water & plenty of fish also some Bear;

" Bever & Turkey (Reeve 1949:113).

_The expedition finally turned west, passing north of the Gila
Mountains, and approached the San Carlos River when Cook
wrote, “Killed 2 bear” (Reeve 1949:115). Woolsey also mentioned

- the bear hunts in his report. He described traveling west chrough

Antelope Flat toward San Carlos River:

We travelled ... some twenty miles over a level country
covered with grass and shaded by cedar trees forming a most excel-
lent stock range. Among these cedars we found an abundance of
“bear sign,” and one evening just before camping we had some ex-
cellent sport in killing @ bear, our second, as we had killed one on
the Gila about 15 miles above Fort Goodwin. Both of them were of
the species known as the Cinnamon bear (Woody 1962:174).
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The most characteristic, as well as most abundant spectes of
Squirrel, is the Tuft-eared ... [Abert squirrel] discovered by Dr.
Woodhouse in the San Francisco Mountains. It is one of the largest,
and certainly the very handsomest of all our North American
species. Besides very beautiful and harmonious colors, it refoices in
the possession of long pointed ear-tufts, extending an inch or more

from the edge of the conch of the ear, which give it a peculiarly

sprightly and truly elegant appearance.

The pine-clad mountains of northern and central Arizona are
the chosen home of this Squirrel; and it rarely, if ever, quits these
woods for other situations. It is there @ resident species, breeding in
abundance, and braving the rigors of winter. Its food is chiefly pine
and other seeds. ...

In addition to the preceding, a true Gray Squirrel inbabits
Arizona, which I am inclined to think is a species new to science. It
maust be quite rare, as I never saw or obtained but asingle one — a
female, shot December 20, 1865, at Fort Whipplet

.. [the beaver] is found abundantly on all the streams of the
Territory. Judging from the accounts of old trappers, its numbers
seem even to have increased of late; owing, doubtless, both to the
diminished value of its fuz, of which so many articles now take the
plaZa, and to the Indian difficulties, which prevent the penetration
of the hunter to its abodes. Particularly upon the Rio Salado [Salt
River] and San Francisco [Verde River] as it is very abundant; and
it dams occur, in some places, every few hundred yards. The
almost unbroken seclusion of these retreats gives the animals such a
sense of security, that they are less strictly nocturnal in working or

+This squitrel, now known as the Arizona gray squitrel, was indeed then
unknown to science. Coues described the species, naming it Sciurus arizonensis.
The squitrel is still found in the vicinicy of Fort Whipple in the Bradshaw Moua-
rains. The specimen described by Coues was not collected by him bu sent 10
him by Willard Rice from the headwaters ofghe Hassayampa River shortly after
Coues left the Territory (Mearns 1907:275).
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Arizona where there were fewer travelers. If lightning fires were
frequent, the explorers should have noted some evidence of their
occurrence.

Nowhere is there anything to indicate that lightning fires were
frequent or widespread. Although fire well may have played an
important fole in the maintenance of grasslands, the advocates of
such a position should consider that fire may have been only an oc-
casional event.

Rivers and Other Wetlands

The few perennial streams and rivers in Arizona were high-
ways fof the early American explorers and pioneers. These streams
and their riparian forests were linear oases in an arid land, 2 haven
for man and wildlife. The region’s few natural wetlands and water-
ing holés were of an importance to wildlife far our of proportion to
their geographical extent. -/

The destruction of Arizona’s rivers and the desiccation of its
wetlands without doubt are the most imporrant changes in
Arizona wildlife habitats to have taken place since settlement.
These changes are depicted graphically by Brown et al. (1981) and
show that large reaches of formerly perennial streams are now in-
termittent or ephemeral in character. All of the rivers mentioned
by the early explorers — the Gila, the Santa Cruz, the San Pedro,
the Salt, the Verde, the Colorado, the Little Colorado, the Bill
Williams — all have had their waters impounded, regulated,
diverted, or intercepted by groundwater pumping. Such changes
are of course devastating to aquatic species, and it should come as
no surprise thar many of Arizona’s native fishes are now en-
dangered.

Less obvious are changes to those waters and riparian habirats
still existing. Although much has been written on the phenomena
of channel cutting (e.g., Bryan 1925, Hastings and Turner 1965,
Cooke and Reeves 1976), the causes remain elusive. The early
travelers generally describe streams and wetlands as more marshy
and boggy than in later accounts. Obviously, in many areas
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groundwater levels were higher and, with local exceptions, stream
channels on many tivers were less incised than now. Sloughs and
backwarers were present, even on some minor drainages. No men-
tion of floods appeats in Davis' study other than a reference to
flood trash lodged high in trees on the lower Gila!

Numerous descriptions of large trees in the stream-side forests

and the frequent mention of wild turkeys suggests taller-structured .

and more extensive riparian forests along the Gila, lower San
Pedro, and upper Santa Cruz Rivers than in photographs taken-in
the 1890’ (see, ¢.g., Hastings and Turner 1965). Photographs of
the Gila River taken in the early and mid-1880s are presented by
Turner (1974) and show extensive forests of large trees. Turner
(1974) states that these stands were not present in photographs
raken in 1909, and many of the gallery forests of the lower rivers
probably were destroyed by the cycle of floods and erosion cutting
that took place ig.. the period 1885-1890 (Hastings and Turner
1965). Dynamic,“and subject to change, these communities since
have shown various stages of recovery but have not atrained their
formef grandeur. 2

The Wildlife )

Many of us have pondered on the status of Arizona wildlife in
their original environments — especially the game animals. The
accounts in this work of these and other species of note permit
 some conclusions to be drawn on wildlife abundance and distribu-
tion in presertlement Arizona. A number of species mentioned
have sinice been extirpated; several others are now decidedly rare.
Still others now appear to enjoy a wider distribution than formerly.
An interesting question is posed: Why has the distribucion of some
animals remained essentially the same while the areas occupied by
others have contracted or expanded? This question will, we pre-
dict, be debated for some time to come.

Pronghorn (antelope; prong-horned antelope) -
~ Pronghorn were reported by the American pioneers from
almost all open and level parts of Arizona. Like the mule deet,
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Dobyns cites in support of his “fire drive” theory is absurdly feeble.
How the firing of natural vegetation would facilirate the caprure of
such animals as deer and pronghorn is never detailed, nor are any
eyewitness accounts of game being captured by this merhod cited.
The sources reviewed in this study contain no information suggest-
ing thar Indians used fire in the hunting of big game in Arizona.

Fish and Fishing

There ate a number of references to fish collecting and fish-
ing. Unlike game, which was often scarce, fish in the Gila drain-
ages were usually described as abundant, although there were
various opinions on the quality of the native fishes as food. None of
the expeditions reported true native trout, bur then few, if any,
trout streams were visited. There were no bass, catfish, bluegill,
carp, or other of thé introduced species so common today.

The Mormon Bartalion reported large fish of up to three feet
in the San Pedro River. These so-cailed “salmon-trout” were also
reported from the Gila and Salt Rivers and were almost cerrtainly
Colorado River squawfish (Pzychochetlus lucius), now extirpated

from the state (Minckley 1973). g

Fish of edible size caught from the Gila and its tributaries by
carly travelers were most likely various closely related chubs of the

genus Gila (Verde “trout’’ Gila “urouc! bonyrail, erc.) and suckers
" siich as the Gila sucker (Cazoszomus insignis), flannelmouth sucker

(Catostomus latipinnis), Gila mountain sucker (Pantostens clarki),
and the razorback sucker (Xyrauchen texanus).

Bartlett’s men caught small, but edible, “trout” in Sonoira
Creek, and Bartlert later wied a “type of buffalo fish” (razorback
sucker) from the lower Gila River, which he found soft and un-

palatable.
Bartlett also reported many fish in the clear waters of the Salt

River and caught several. EA. Cook related that a company of
volunteers seined 200 fish from the Salt — the largest being be-
tween 10 and 20 pounds. Later this same detachment lived on 30

suckers that were “verry sweet”
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Chamberlain reported his companions caught enough “finny
strangers” on the upper Gila in July to supply “all hands” for both
supper and breakfast. One measured four inches between the eyes
and weighed “30 pounds”

Plate 18 -
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Shreve (1915:40-41) concluded that:

“It will be impossible to summarize the foristic relationships of the Santa Catalinas
in a thorough manner until very much more is known of their own flora and also of
the floras of the many adjacent mountain ranges and desert valleys, both in the United
States and Mexico. For the explanation of these relationships a closer acquaintance
is needed with the actual mechanisms of transport which are effective in the dispersal
of the seeds of desert and mountain plants, A fuller knowledge is also required of the
fluctuations of climate within recent geological time, and of the consequent down-
ward and upward movemenis of the Encinal and Forest belts of all southwestern
mountains |italics minel. Such movements would alternately establish and break the
connections between the vegetation of the various mountain ranges and elevated
plains, thereby permitting the dispersal and sabsequent isolation of species which
might find no mesns of movement across the desert valleys under existing conditions,”

Shreve wrote this at the former Carnegie Desert Laboratory, on
Tumamoc Hill at Tueson. Today Shreve’s many far-sighted leads in en-
vironmental biology are being enthusiastically followed by several investi-
gators at the University of Arizona where, for example, in the same
buildings on Tumamoc Hill, the Geochronology Laboratory of the Univer-
sity is investigating physical, biological, and cultural aspects of arid lands
(see “The Last 10,000 years” by Martin, Schoenwetter, and Arms, 1961).

&

1

AQUATIC HABITATS

The aquatic fishes and semi-aquatic frogs, turtles, beavers, and
other “amphibious” species in Arizona live in either warm-.water or
cold-water rivers, streams, lakes, or ponds. The major localities in Ari-
zona’s warm-water and cold-water fisheries are shown on maps provided
in Mulch and Gambel’s useful pamphlet (1954} on game fishes in Arizona.

Figure 57 is a drainage map of Arizona (Miller, 1951) which in-
cludes those waters supporting permanent populations of native fishes.
While there was additional disturbance of some of these waters during
the past decade, they remain today largely as shown. The major drainage
basins in Arizona are outlined on this map, which also accompanies the
check list of fishes (Miller and Lowe, part 2 of this work, 1964).

Figures 58 and 59 show parts of the Colorado River, Arizona’s largest.
as it courses through the deep gorge that is Grand Canyon. The aquatic
fauna of this sizeable Arizona section of the Colorado, which drops
2,000 feet in elevation from ce. 3,200 at Lee’s Ferry in the Great Basin
Desert near the Utah line to ¢a. 1,200 at Hoover Dam (Boulder Dam) in
the Mohave Desert in Nevada, is an immensely interesting fauna that has
been little studied and is consequently little known,

Figures 65 and 66 are photographs of Aravaipa Creek, a desert stream
in the Galiuro Mountains of southern Arizona that is partially canopied
by a well-developed riparian woodland climax dominated by cottonwood,
willow, and ash (cottonwood-willow gallery association). The desert

- Fig. 37. A drainage »’
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Fig. 57. A drainage map of Arizona {Miller, 1951}.
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clirnax here, at 2,600 feet elevation, is paloverde-sahuaro. This fast.
flowing, spring-fed stream still supports seven species of native south-
western fishes.”” These species are now isolated in Aravaipa Creek as
remnants of the former and larger fish fauna of San Pedro River (which
was formerly a major tributary to Gila River} which is now a dry river
bed at the mouth of Aravaipa Creek {north of Mammoth, Pinal County)
except at times of flood or run-off.

The high mountain stream habitat of the vanishing Arizona native
trout (Salmo gilae) is shown in Figure 64.

. The ranch pond is a characteristic aquatic habitat in Arizona and
is a focal point for vertebrate wildlife. Figure 63 shows a ranch pond
(represo, or dirt tank) made of earth, and with a depth of four to five
feet. It was successfully planted with the popular bass-bluegill combina-
tion at the time the photograph was taken, November 8, 1952, The locality
is at 5,000 feet elevation, on the J. A. Jones Ranch in Parker Canyon,
south side of the Huachuca Mountains, Cochise County.

The wide variety of Arizona’s sport fishing lakes, from the desert
near sea level to coniferous forest at over 9,000 feet elevation, are indi-
cated in Figures 59-62. It is of interest that the most widely fished
trout in Arizona, rainbow trout (Selno gairdneri), is stocked and taken
in each of these lakes where they are associated with cold-water game
species in Big Lake in the White Mountains (ca. 9,000 feet, Fig. 61), and
with warm-water game species in mid-elevation Pefia Blanca Lake in
southern Arizona near Nogales, Sonora (ca. 4,000 feet, Fig. 62), as well

as in low-elevation lake Mohave (ca. 700 feet, Fig, 60) and other desert.

area impoundments in the lower Colorado River near sea level.

7 Longfin dace (Agosia chrysogaster), spikedace (Meda fulgide}, Gila sucker {(Pan-
tostens clarki), Soumora . sucker (Catostomus insignis), loach mimmow (Tisroga
cobitis), Colorade chub (Gils robusta), and speckied dace (Rhinichthys osculus).

Fig, 38. The Cblorado Ri'-‘ér in Grand
Mead. The shrubby riparian bordeinof
river in the lower part of the gorge.
well into the canyon. Photo by E, Td
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OF ARIZONA
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INTRODUCTION

Habitafs of Arizona Fishes

]

i

i

j

] Arizona is known throughout the world for its picturesque scenery,
B and principaliy for its rugged topography which has obviously been

1 .

3

{

I

1

1

shaped and maintained mostly by waters in which fishes live, or were
formerly present. Arizona is one of the most diversified areas in the Conti-
nental United States, with climate ranging from arid and hot at lower
elevations in the scuthwest, to cold, treeless tundra on the highest peaks
of major, north-ceniral mountains. Intervening areas include almost all
conceivable kinds of habitat, from grassland through deciduous forest
to conifers (reviewed by Lowe, 1967). Since waters are profoundly in-
fluenced by the climate and habitats in which they occur, or through
which they flow, the habitats of fishes in Arizona are almost equally
diverse. Develcpment of the water resources, however, a necessity if
man is to use and flourish in the lower elevation, highly-productive desert
regions, has changed fish habitats severely, and has destroyed or vastly
modified most native fish environments in cne manner or ancther.

3 e les

Most fish habitats in Arizona, prior to medifications, consisted of
flowing streams. Springs, which are so important in adjacent states such
as Nevada and California, were (and are increasingly) uncommon and small
in size. Closed bhasins, also common in adjacent regions (Miller 1946a;
Hubbs & Miller, 1948), were essentiaily absent in times past (such as during
Glacial periods). Only two major areas of internal drainage are now
present, the Wilcox Playa (Pluvial Lake Cochise) in the southwest, and
the Hualapai {Red) Dry Lake in the northwest (Map 1) The former now
supports a few infroduced fishes in artificial tanks, isolated springs, and
fributary streams, and appears to have had only a few native species
in the past. The latter was apparently fishless (Hubbs & Miller, 1948),
but now has a few introduced species living in artificial tanks within
its basin. A few other smail areas, such as the closed-basin lakes along
. the Mogollon Rim (Cole, 1963), were also fishless prior to their general
=5 development for recreational purposes and stocking of trouts and associ-
ated game and forage species.

Most of the state is drained by the Colorado River and its tributaries.

_ The largest tributary is the Gila River in the south. Second largest is the

basin of the Little Colorada River, in the northeast. The Bill Williams River

system, north and west of the Giia, is third in size of drainage area.

Artificial impoundments created on these rivers, plus those on the main-

L stream of the Colorado River, now make up the major surface waters

3 of Arizona, and provide living space for enormous numbers of fishes,

Do most of which are introduced from elsewhere, A numbar of smaller systems

[ : (Map 1), such as Havasupai Creek, and the Paria, San Juan, and Virgin

systems, have insignificant drainage areas, or enter Arizona from an

o : s adjacent state. They are nonetheless important since they provide dif-

] { f?rent kinds of hahitats, which are in part inhabited by different kinds
of fishes.




To the south, headwaters of three Mexican drainage basin contri-
bute to the native Arizona fish fauna. These are the Rio Yaqui system,
which drains the extreme southeast corner of the state east of Douglas,
Cochise County (inciuding the west and southwest sides of the Chiricahua
Mountains, the Rio Magdalena, which in part heads in Sycamore {(or Bear)
Canyon a few miies west of Nogales, Santa Cruz County, and Rio Sonoyta
near Lukeville, Yuma County, which adds to the fish of Arizona in iis
former tributary, Quitobaquite Springs, Organ Pipe Cactus National
Monument (Map 2).

---—-...__._..';' ¥ {
T
VIRGIN RIVER BASIN 12

.

AR JUAK BASIN

* MAINSTREAN N, ¥
COLORADG < 17"

. LITTLE

2 i R
COLORADD BASIN - 7~

tiw B

k3
T
v N,

N “ % untr lA.
LR SPICU  —. & | EARAN

L .
- jg _‘GIM RIVER BASIN ;..

Nt

LEGEND ~—
& LARE -~ PEAMANENT sl'mz;n?'\-«.,,‘~ N
@ PLAYA e TEMPORANY STREAM
- DAM e’ REAERVOLR

N - ", b B
-9 =3 afo vaqui sasin
{0 HAGDALINA BASINYG' *IA\ NV T ) ity
L i

o . Tl

Map 1. Drainage busins of Arizona; base map modified from that of Miller (1954).
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At one exrreme the large, through-flowing Colorado River provided
an impressive, special fish habitar prior to damming. This river was
highly turbid, strongly-flowing, swift and turbulent, and on the otha:
hand subject o long pericds of low flow during drought (Sykas, 1937
Miller, 1761b). Almost all physical and chemical cendirions of i
primitive river must have fluctuated quickly and radically, and & spec
fish fauna, which is to be detailed later, had become adapted io ot
vagaries. Damming resuits in relative stabilization of many fearures of
any riverine envircnment {Moffett, 1949; Neel, 19463; Vanicek, et o,
1970). Temperatures become colder in summer since water is releazsd
from the depths of reservoirs for generation of power or other down-
stream uses; winter temperstures become relatively warmer and mors
stable. Turbidiries decline since silts and debris become deposited in ths
quiet waters above dams. Chemical conditions become stabilized becauss
of mixing and other phenomena in the upstream lakes. Despite such
changes, the Colorade River remains an exceedingly unique habitat in i3
mora inaccessible and unimpounded segments in the state (Fig- 1), bu:
none of the stream may be considered undisturbed or pristine,

L

T

1. U
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i

Figure 1. Coicrado River mainstream in Grand Canyon National Park, Arizana,
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Map 2. Some - ploce aumes used in text: 1 Virgin Rivers' 2 - Lake Mead {Hoover
Dam}; 3~ Lake Powell (Glen Canyon Dam); 4—Page; §5-—Grand Canyon of the
Colorado River; 6 — Lake Mohave (Davis Dam); 7~ Kingman; 8 — Topack Marsh; 9 —
lake Havasu (Parker Dam); 10 — Prescott; 11— Hossayompa River; 12 — Flagstasf;
13 — Verde River; 14 — Morseshoe Reservoir and Dam; 15 ~ Bartlett Reservoir and Dom;
16 — Bili Williams River; 17 — Alamo Reservoir and Dam; 18 — Carl Pleasant Lake and
Dam; 19 <« Agua Fria River; 20 — Phoenix metropolitan areq; 21 — Imperial Reservoir
and Dam; 22 — Yuma; 23 -~ Quitobaquite Spring, QOrgan Pipe Cactus National Monu-
ment; 24 - Sycamore (Bear) Conyon; 25 -« Monkey Spring; 24 — Santa Cruz River;
27 - San Pedro River; 28 — San Simon River; 29 — Tucson metropolitan drew; 30 —
Safford; 31 - San Francisco River; 32— Gila River: 33 ~ San Carlos Reservair (Coolidge
Dam); 34 — San Carlos River; 35— Black. River; "36 — White River; 37 — Salt River;
38 - Saguaro lake (Stewart Mountain Dam); 39 -~ Canvon lake (Mormon Flat Dam):
40 — Apache Lake (Harse Mesa Dam); 41 —Roosevelt lake and Dam; 42 — Littie
Colorada River; 43 — Winslow: and 44 < Holbrook.

Figure 2. " Salt River wrin-r
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Containment of the lower Colorade River, which at one time flowed
through multiple, braided channels, bordered by extensive marshes.
and oxbow lakes (Fig. 2), has produced essentially s sluice-way or large
canal, and operations for power and irrigation create a habitat that cannot
be considered similar to the natural condition in any way. Many fishes
live throughout the lower mainstream, but the native fauna is essentiaily
gone, and also appears on the decline in upstream reaches. Almost all
large rivers of the state have suffered modifications that resulted in
over-all effects similar to those occurring in the lower Colorado. A few
segments, however, such as the Salt River in its canyon (Fig. 3) provide
superficial giimpses of the past in its fauna and to the eve.

Artificial canals and ditches, results of man’s development of the
waters [ust discussed, now constitute major aquatic habitats in Arizona
and eisewhere in the arid west (Pennak, 1958; Cole, 1963}, These range

Figure 4, Santg Cruz River, Santa Cruz County, Arizena, a few miles north of the U, 8.
and Mexican Beundary. :
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from small laterals, a meter {m)! or less across or deep, to majcr water-
ways that may be many meters wide, deep, and with swift currents.
Again, operational problems exist insofar as fishes are concerned, such
as periodic drying for repair or cleaning, agplication of herkicides to
control aquatic vegetation, ¢r dredging operations, and copulations are
rarely large under present conditions. Lintle research has been done on
the ecology of these habitats, but they do allow tishes and cther aquatic
organisms fo live in many parts of Arizona that would otherwise be
devoid of such life. With increasing pressure of human populations on
recreational waters of the state, | expect modifications of canals and
other such water-iransport systems socn to include extensive planning
for fisheries development.

Figure 5. Lower Sabino Creek, Pima County, Arizena; a ciénega-like pool o the [awer
end af the flowing portien of the siream.

'Conversion factors for various metric units of measurements 10 inches,
feet, pounds, etc. are given on page Xi




Many smailer rivers and creeks of Arizona now are dry except in
periods of snow-melt or heavy precipitation. This has resuited from
diversions, impoundments at their headwaters, pumping of underground
aquifers, or perhaps a natural climatic trend toward drought. Many such
habitats support fishes in their permanent headwaters, and sometimes
downstream where water moving through the coarse-grained sands and
gravais of the stream bed is forced to the surface in canyons or elsewhere
where the channel is crossed by stony dikes. In the recent past, when
the lower-elevation grassland or desert sireams were more permanent,
they often flowed through broad, marshy floodplains in multiple channels
(Hastings, 1959; Hastings & Turner, 1966), and were repeatedly dammed
by beaver (Emory, 1857; Pattie, 1905; Lockwood, 1929). Dark, organic
sediments form parts of the walls of many present-day “washes” in the
American Southwest, remnants of marsh or “ciénega” deposits (Martin &
Mehringer, 1965, and references cited), Great galleries of cottonwood
trees, so conspicuous at present along many waterways (Fig. 4), were
most likely absent or localized in places of relativeiy good drainage,. or
were perhaps suppressed by beaver cutting and/or lack of great success
in reproduction. Areas of entrenched channel doubtiess were present,
bordered by mesquite “bosques” on terraces. Under such conditions, much
of the stream bottoms must have been of mud and debris, currents wouid
have been slow, impeded by debris, beaver dams, and the tortuous
nature of channels, and flooding effects would have been minimal (Fig. 5).
The present aspect of many desert and grassland streams therefore, with
a tendency for broad channels bordered by cut banks (Figs. 4, ), orig-
inated in the later 1880s with a cycle of arroyo cutting. Similar erosional
activity was recorded in-or around this period over a large area, and
the uniformity “points toward operation of a broad regidnal factor like
climate (Hastings & Turner, 1966).” However, in southern Arizona at

Figure 6. Santa Cruz River and ossociated washes, Pinal County, Arizona, down.stream
from Tucson; a now.dry streem bed obviously greatly incised and eroded.
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Figure 7. Tributary to the White River, Apache Caunty, Arizona: high-elevation ciénega
conditions interspersed with riparion gailery farests of conifers and various deciduous
trees, ca. 2,500 m above mean sea level.

-least, severe over-grazing by domestic livestock in the period 1870-90

resulted in death of about 75 per cent of the herd when prolonged
drought grasped the region in 1891.94, Effects of this catastrophe on
the land and the terrestrial vegetation are vividly documented by paired
photographs published by Hastings and Turner, which contrast the late
1800s with the 1960s. There can be little doubt that aquatic habitats, and
fishes, also were severely influenced (Mastings, 1959; Miller, 1961h;
Minckiey, 196%a).

Streams at intermediate and higher altitudes in Arizona, except
in the south, remain far less disturbed than larger rivers and the other,
lower-elevation waters. This is a result, at least in part, of lesser damage
by man to the surrounding terrain, on 'Indian lands where developers
are just beginning to encroach, and on public lands that must be main-
tained as the watershed 10 supply needs of the exploding human popu-
lations of lower zlevations. Also, because of their higher gradient and
the seasonality of precipitation and floed, the riparian or stream-side
vegetation along such watercourses may well be more resilient to dis-
ruption, undergoing a perpetual succession (Campbell & Green, 1968)
of sorts. In addition, much intermediate- to higher-elevation watars in
Arizona are intensively managed for recreational purposes, principaily
sport fishing and some of the more “natural” streams therefore persist,
The highest elevation brooks and creeks support trouts. They are coid,
swift, and turbulent, relatively infertile, and clear, surrounded by coni-
ferous forest and in some areas extensive galleries of deciduous trees
{Fig. 7). At intermediate efevations the creeks are more similar 1o those
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Figure 8. San Carfos River, Gila and Groham counties, Arizong; an intermediata
alevation stream with considerable poslriffle development.

of parts of eastern United States, with pronounced pool-riffle develop-
ment, gravelly bottoms, and slow to moderate currents (Fig. 8). °

Maijor reservoirs, lakes, and ponds (the last including innumerable
permanent or semi-permanent stock-watering tanks), as stated earlier,
constitute a quiet-water habitat rare in Arizona prior to caucasoid man’s
development of the region. As with the streams, lake habitats range from
cold hodies of water in mentane situations, to hot, shallow, saline, desert
pools, and the predominately-introduced fishes that live in them are
similarly diversified. Cole (1963, 1968) summarized much of the available
information on physical, chemical, and biclogical features of standing
waters in Arizona, and should be consulted for further details.

The largest standing bodies of water in Arizona, lakes Powell, Mead,
Mohave, and Havasu (the first of which is mostly in Utah; Map 2), all
are formed by impoundment of the Colorado River mainstream, These are
used for power generation and irrigation, plus domestic water supplies
and ever-increasing recreational activities. Four impoundments on the
Salt River are similarly used (Roosevelt, Apache, Canyen, and Saguaro
lakes). Major features of these reservoirs at present include marked
fluctuation in water levels, streng summer stratification in temperature,
and very complex chemical attributes resulting from factors of input from
the streams, evaporation, and currents resuiting from inflows and from
withdrawal from the deeper strata of the lakes. Other large reservoirs,
on the Verde, Gila, and Bill Williams rivers, are even more fluctuant, or
are relatively new, and have hardly been studied.

Small reservoirs are generally most common at intermediate and
high elevations, and have been developed in many instances specifically

for recreational purposes fic
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for recreaticnal purposes (for example, Pefia Blanca, Parker Canyon,
Riggs Flat, Woed's Canyon, and many lakes on Indian lands). Most of
these support trouts and in some instancas warmer-water fishes such
as largemouth bass, bluegiil, and catfishes. Smaller ponds at low eleva-
tions are often too severs in temperaiure or some other factor for develop-
ment of fisheries, although Tilapia, an introduced cichlid genus from the
Eastern Hemisphere, has been used near Tucson (McConnell, 1965, 1966).
Above the deserts, smaller pends or tanks often produce spectacular yields
of fishes. Examples of lentic habitats in Arizona are pictured in Figures
@ through 12.

o

Figure 9. Natural depression “lgke’’ at cbout 3,000 m gbove mean sea level, Greeniee
County, Arizona. Such hobitats rarely support other than introduced salmonids. but
provide suhstantial breeding habitat for native frogs and .other amphibians.




ACCOUNTS OF SPECIES

Most accounts which follow include a photograph(s) of the fish
discussed, a listing of previous records from Arizona, giving the sclentdific
names historically applied to the species, additional descriptive informa-
tion that is intended to supplement the keys, and s genreral discussion of
the status of the fish in the state and ifs general biology. Also, a map of
the distribution of each fish in Arizona is included when appropriate.
Maps were compiled from the literature and from collections made mostly
by Cari L. Hubbs, Robert R. Miller, myself, and associates and students,
and deposited principally at the University of Michigan Museum of Zoole-
gy and in the Collection of Fishes, Arizona State University. Personnel
of the Arizona Game and Fish Department and U. S. Bureau of Sport
Fisheries and Wildlife alsc made substantial contributions of collected
specimens and unpublished records, especially of game fishes. Many data
from the Colorado River were obtained from California Fish and Game
Department field biologists. A listing of the personnel and agencies
that have contributed to the over-all project is provided in the acknowl-
edgements.

Coverage of the state has been relatively intensive (Maps 3-6), and
fortunately includes early collections made prior to the onset of massive
modifications of aquatic habitats. Additional samples are needed from
thé Colorado River, which, because of reiative inaccessibility (in Grand
Canyon, for axample), and the size and complexity (the lower river and
its mainstreamn impoundments), has been sorely neglected.

in the maps depicting the distributions of various species of fishes
in Arizona (Maps 7 through 42), open circles denote localities where the
particular kind formerly was present, as based on literature records or
recent collecting, and dots represent localities where the species was
known to persist in the period 1963 through 1972, Halfdarkened circles
indicate introduced populations of native species, moved in attempis to
maintain them in nature,

Family ACIPENSERIDAE, sturgeons

Sturgeons are generally large fishes that enjoy a circumpolar distri-
bution, occurring throughout much of northern Europe, Asia, and North
America. They are of considerable commercial vaiue in large rivers and
estuaries, especially in Eurasia, and of increasing value as sport fishes in
the United States, All species spawn in fresh waters, but many of them
live and grow mostly in the sea, or in estuaries of large rivers. They are
remnants of an ancient group of fishes. The skeleton is mostly cartilage,
there are five rows of bony scutes (“bucklers”) arranged aleng their bodies,
one dorsal, two dorso-iateral, and two ventrodateral. The underside of
their conical or flattened, elongated snouts bears four, variably-elongated,
fleshy barbels. The jaws are highly protactile, toothed in young and tooth-
less in the adult. One species has been introduced, with as-yet-unknown
success, into the Cdlorado River, Arizona—California.
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Maps 3-6, lLocaiities in Arizona from which fishes have been recorded within historic
fime in the literatora, or have been collected and/or observed and are documented by
presarved specimens of identificble photographs (localities for introduced salmanid
fishes are not included, see Map 10): Mop 3 — pre-1900; Map 4 - 1901-1940; Map
§ — 1941.1960; and Map 6 — 1961.1972. ' '
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Colorade River in the late 1800's by the old U.S. Fish Commission (Tag-
gart, 1885), but was not seen again. According to recent reports another
clupeid, the slewife, Alosa pseudoharengus (Wilson), is now intro-
duced into the extreme headwaters of the Colorado River basin, in
Colorado, as have been smelt (Family Osmeridae; Osmerus mordax
Mitchill) (Anonymous 1971), and | have been inforrmed by personnei of
the Colorado Department of Game and Fish that the gizzard shad,

Dorosoma cepedianum  (LeSueur), has been on the "west siope” in Colo-

rado for some ‘time, but obviousiy has not moved downstream.

Threadfin shad, Dorosoma pstenense _(Gijnfber)
(Fig. 29; Map 7) '
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Dorosoma petenense atchafay
Signalosa petenensis, Chance,

Dorosoma petenense, Shapov
Miller, 1961b: 374, Walker, e
and McConnell, 1963: 113, McCe
neil, 1966: 71. Burns, 19488a; 48
43. Johnson, ef al, 1970: 47. Jc

 1970: 338. Minckley, 1971: 183

Dorosema petenensis {sic), Mi-

Body compressed, deep an
highly serrate, with 14 to 17 o
fin with 14 or 15 soft rays, the
when deflected downward., Anai
terminal and oblique. Eye large,
well developed. Stomach gimar
voluted, and bearing many pylor

Color dark slate-gray to bi
Post-opercular spot smaller than
suffused with vellow, especially

Threadfin shad were ir
Tennessee, into the Overton ~
and into Lake Havasu in 1954
years the fish had spread to
system, from Lake Mead to 1
1959 the species was transferr
to lakes of central Arizona (¢
were spread to inhabit almc
elevation. They seem unable -
are generaily absent from Tor
Rocsevelt Reservoir, from the.
Grand Canyon, They were i
over-wintered there presumat
springs. The species is gener
below 9.0° C, or so0, in winter
times occur when temperature
Parsons & Kimsey, 1954). At ¢
cold reservoirs may occur ne
plants that are positioned ne
States {Dryer & Benson, 1957
range of salinity tolerance, be
than the ocean except near i
the Pacific Ocean and Guif of

J. E. Johnson (1969); et
ecolagy of threadfin shad in
references for the information
situations the threadfin shad
quently congregating beiow
flowing pools. in the Gila River




Carp, Cyprinus carpio Linnaeus
(Fig. 43; Map 11)
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Cyprinus carpio, Gilbert and Scofield, 1898: 493, Moffett, 1942: 82/ 1943:
182, Dill, 1944. 157, Wallis, 1951: 89. Doualas, 1952: 150. Miller, 1952b: 17/
1941b: 374/ 1943a: 1. Hemphiil, 1954: 41. Miller and Hubbs, 1960: 31. Follett,
1961: 227. LaRivers, 1962: 448. Miller and Lowe, 1964: 138/ 1967: 138,
Minckley, 1965a: 50/ 1971: 184. Burns, 1966b: 510. Bradley and Deacon, 1947:

229. Johnsan, 1968: 209, Min
son, 1948: 8, Jehnson, et al., 1

Body compressed. VeqJ
fin long, with 19 to 22 ra|
Anal fin with six rays, the £
ablique, thin-lipped with two
teeth molariform and in thy-

Color basicaily brass;
vellow, yvellow-orange, to ‘uiis
proximally.

Carp arrived in
Taggart (1885) and Ruld

in the rivers by Evermar
(1898). Since then they h-
below an elevation of 3 -
as well. They were in .
{Porbes & Richardson, 1920
escaped from ponds in whi
they rapidly began to l

commanest large fish ir

fishes appear fo have decl
either an inferaction betwe:
ation of habitat that wd

European (eriginally Ag
fishes declined as transporte
competitive at inland  loca:
value of any fish fakef <
Valley (Cross, 1967). Inl
were costly (and almost inv
detracted substantially fror
ploitation of the fish. |~

The effects of ca[r
remarkably adaptable anir
chemical conditions, term
dition, and therefore ;
directly) with which they
small, although they somet
carniverous on benthic i~ :
carp in lakes, mostly cr{‘
it is abundant, and fishe
of carp include a detailed
often causes turbid wa”
(Sigler, 1958). In Arizc
River, the now-abundan ~:
food item at some times o
indicates that it has an -~ =
if the concentration of .
eatl, the excess is bound{ a




Golden shiner, Notemiqonus crysoleucus (Mitchill)

{Fig, 46; Map 12)

ARIZONA]

S

. 'I S l‘lA,
‘.{,/-A’Q i
e
gl gy e

$tee
~ i

] -

! LegEnn o~ o L L L \ 2

© o pANd e PERMAENT STAEAR'S - e

' - FONAAT FYKERM - )

PR e cicaeni " "'\_‘q,‘;..‘a‘;\ - -) .
L e el e i

e wrered

L -

i 1 . Miller, 1952b: 33, Hemphill, 1954: 42, Miller and
Hubb?otle‘;nér%?ﬂg;.c!.r:;?\g:’:?sl?ém 423. Miller and lLowe, 1964: 138/ 1967: s?%
McKechnie, 1966a; 488, Bradley and Deacon, 1967: 273. Minckley and Carufel,
1967: 291. Minckley and Deacon, 1968: 1427, Minckley and Johnson, 1968: 9.

Minckley, 1971: 184.
Nofemiganus crysoleueus seco, Miller, 1952b: 33.

Notemigonus crysoleveus aurafus, Miller, 1952b: 33,

i h small

thin, deeply compressed, head relatively small and acute. Mouth s
and osbol?gue!:“t.ateraipli\:\e deeply decurved, wnt!‘a 47 1o 54 scales. Dorsal fin hng.‘h‘;,
acute, originating behind insertion of pelvic fins. Fin-rays 8 in dorsal, 11 to x
in an'al, 15 in pectorals, and 9 in pelvics. Pharyngeal teeth in 2 single row, 5-5.

intestine shert, peritoneum dusky. Belly between anus and pelvic fin-bases scale-

less and produced into a soft, fleshy keel.

"

Color olivacesus dorsally,
sometimes white on breast anc
darker dorsaliy, especially if frc
lateral band. Fins colorless, or :
ing adults, :

Golden shiners are pog
have been present in Arizc:
Ltowe 1967). They enjoy a
of eastern United States, -
México. There is a tendenc
in central and northern Arizc
{11 to 14), corresponding g
tained by some as the sub:
numbers of anal fin-rays in £
offen have greater numbers
N. ¢.seco {Girard). These tw
along the lower Colorade Ri
{McKechnie, 1946a). The Ariz
introduced population(s) to «
pie, cooler above 1,000 m, w
ential survival of bait fish ¢
vice versa at lower elevatio:

\ Golden shiners became

zona, at least in the higher
and almost immediately w
(Borges, in Miller, 1952k), cc
species, principally salmenic
programs. This was discuss
Fisheries of innumerable lake
rupted by the eradication p
for the desired fishes to att:
with increasing severity, The
this minnow and an attempt
reasonable success, but the -
abundant enough to assentia
Canyon lake, and probably
Hawley lake suffered a simil
abundant, and spreading thr
Rim country. Use of the fish ¢
and is rigorously opposed. T
be ccturring only through th
and thoughtless emptying of

Minckley & Carufel (19¢
with a native, endemic spin
in Chevalon Creek at least,
consistent at the present wr
shiner {see below) now are k
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the number of eggs varies with ™

ain 10,000 to more than 50,000,
je; females generally spawn for

- predominating within its native
2,800 meters. it occurs in cooi

ject to radical seasonal variation, %
atic vegetation along the shore,’

least 20 meters) at some times
r, abundantly at fimes, in saline
om surface connections to other

Bonytail chub, Gila efegans Baird and Girard®
{Fig. 48; Map 13)
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8As with some of the treuts. tha synomicon of the “robusfa series” of the minnow
genus Gila is complicated. Gila elegans has been considered as a full species, a
subspecies, and an “scotype,” in the last two cases as a form of <G, robusta. Many
records of the last therefore include G. elegans and G. intermedia (to be discussed
later), in part at least. These are not included in the listing .of previous records
unless especiaily pertinent. : . _
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Gila robusty graharni Baird and Girard, {Fig. 50, Map 14)
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Gila grohami, Baird and Girard, 1853b: 389. Girard, 1856: 191/ 185%a: 61.
Cope, 1871: 441, Cope and Yarrow, 1875: 665. Jordan and Gilbert, 1883; 228.

Gila robusta, Lowe, 1967 102,
{?) Richordsonius gibbosus, Snyder, 1915: 582,

Gila robusto robusta, see records for that subspecies, p. 100, many of which
include G. r. grahami in general statements of distribution.

Gila robusta: _robumr X intermedia, Barber and Minckley, 1964: 317,

This subspecies, diagnosed in the key (p. 100}, tends in many respects -

to be intermediate between G. r. robusta and the Gila chub (Gilg inter-
media, discussed later). Rinne (1969} dealt with the systematics of the

“robusta complex” in the
of temporal and spatial stz
interpretation of probable
the progenitor of G, r. grer
isclated in the Gila River :
smaller tributaries and int
Mexico), by re-invasion of
A number of populations ¢-
of creeks tributary to the © %‘

invaded the Little Colorad:z
hybridization between G. r
angient. The parallel betw
native Arizona trouts was :

In Aravaipa Craek, sc
position of “top carnivore
smaller fishes of that stre
algae and aquatic insecs.
presumabiy in pools, and
oranges on their lower ches
of the paired fins. | know
of this form, other than the

Gila robusta serminuda Co

Gila seminuda, Cope and
Jordan and Gilthert, 1883 22
1930: 114,

Gila robusta seminuda, ©
100, LaRivers and Trelease, 1§
and Minckley, 1970: 15,

. Gila robustg robusta  see
include G. r. seminuda in gene:

Gila r. seminudais re:
system in Utah, Arizona, =
“middle Colcrado River fau-
somewhat more streamlined
G. elegans, although it has -
more turbid (abrasive), rive
LaRivers & Trelease (1952),
an intergrade between rob:
consider it a valid subspecis:
is allopatric to any other G
presently is inundated by L
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5: 581.

249: 148. Miller and Lowe, 1964:
skiey and Deacon, 1968: 1428.
kley, 1970: 12,

. Scalas relatively small, 63 to 75
Iﬁi gorsal, anal, and pelvic fins

lateral bands above and below
ng colors red at bases of paired
other ventro-lateral areas, basi-

b accurs in only a very limited
inyon west of Nogales, Santa
cribed in a2 number of papers
341), since it supports a rich
1ts and animals that otherwise
herwise rare. In periads of
re maintained by underflow,
canyon walls, Amazingly, in
tion continues to inhabit the
s, 3 behavior that has caused
ot at the locality since they
s in periods of above-normal
rarely grows larger than 125
vieve 250 mm farther down-

accur only downstream from
l@ar Canyon (L. Miller, 1949);
2d individuals 'was discovered

109

about 2 kmi north, in a seep that contained only a few liters of water. This
serves to illustrate the tenacity of G. ditgenia, and its marked capability
for maintaining populations in small habitats under severe environmental
conditions. The seep had a foul, black, reducing bottom, and was almost
totally overgrown by plants in places where cattle had not trampled it into
a quagmire.

Foods of a few individuals of G. ditaenia from Arizena, taken in early
summer, consisted of aquatic and terrestrial insects, and algae, in de-
creasing order of volume. Spawning appears to occur in early spring, on
the basis of dates of occurrence of young in collections. .

Little Cotorado River spinedace, Lepidomeda vittata Cope
{Fig. 55; Map 16)
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Colorado River squawfish (Colorado salmen or white salmon),
Ptychocheilus lucius Girard
(Frontis.; Figs. 60-61; Map 17
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Speckled dace, Rhinichthys osculus (Girard)
(Fig. 63; Map 19}
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Argyraus osculus, Girard, 1854: 186/ 1859 47.

Argyraus nolchills, Girard, 1856: 184 (Santa Cruz River, Méxica).
Rhinichthys henshawii, var. lil, Cope, 1874: 133,

Caratichthys ventricosus, Cope, 1874: 136.

Apocope oseula, Cope and Yarrow, 1875: 647. Jordan and Gilbert, 1883: 211.
Jordan, ef al., 1930: 141.

Apocope cauesii, Yarrow, in Cope and Yarrow, 1875: 448. Jordan, ef ql’.,
1930; 1411, .
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Loach minnow, Tigroga cobitis Girard
(Fig. 64; Map 20)

Male above, Female below.
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Red shiner, Notropis lutrensis (Baird and Girard)
(Fig. 65; Map 21)
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Notropis luirensis lutrensis, Miller, 1952b: 21,

Nofropis luiransis, Hubbs, 1954: 287. Shapovalov, ef al, 1959: 167 Follett,
1961: 297, Miller, 1961b: 374. Miller and Lowe, 1964: 142/ 1967: 142, Koehn,
1065h: 462, Koehn and Minckley, 1965: 151, Bradley and Deacon, 1947: 229.
Minckley and Carufel, 1967: 301. Minckley and Deacon, 1968: 1427. Minckiey and
Johnson, 1968: 9. Moore, 1968: 83, Minckley, 1971: 185/ 1972: 101,

Notropis lufrensis: lutrensis X suavis, Hubbs, 1954: 292,

Body highly compressed, its greatest depth greater _than length of head.. Snout
biunt. Mouth terminal and oblique. Dorsal and pelvic fin-rays eight. Anal fin-rays
8 to 10, usually 9. Lateral line decurved, with 33 to 36 scales, most often 34 or 35,

£
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)
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Pharyngeal teeth usually in & :
in one or both minor rows.

Color tan 1o oiivaceuse‘!
Dorsolateral scales moderar ‘
dition with caudal and all fows
milky-white in life. 8ody pals
on body directly behind ope =
pink. '

_ This minnow is one ¢
of the western part of the
1987}, thriving under ci
ternperatures, and so j
numerous in clear strearhs -
ponulaticns of other minn-
component of the faun:’
abundance when drcugﬁ-;
the species composition ‘wr
tion of his species into th
where extremes in phyy ™.
in exactly what might b
lower elevations {below ‘as:
by physical barriers such as
and even has moved intg.: -
Some of this dispersal ha] =
intraductions from elsew. s
aggressive, colonizing natur

Hubbs (1954) refers
1o intergrades, N. futri .
of a relatively slim body, ar
cause the original stock, ¢
such intergrades prevaii
deep-bodied, and closely .2
(Baird and Girard), especiai
more than one introductic.

Reproduction by N/
often in riffles over botnd:
Spawning activities have be
submerged roots, aquat! " :
bottoms of aquaria ang -
Cross, 1947). in the large r=
gations are active along cc
period March through Jy
males, a rapid, zig-zag
contact by the male with ni
function in stimulation of tr
flurry, in which the mal}' :
the female, with his bol
during emission of game:=s

|




2, snout nrojecting and somewhat
hirt jaws. Dorsal and anal fin-rays
atr-~i line. Breeding males with
e, Nuptial fubercles large and

lateral band variously developed,
" a hlotched appearance. Breeding
e panied by an arange basal

:anyon, and was found only
Chiricahua Mountains. Other
¢ ur in tributaries of the
+ northern México. 1t most

ne upper Rio Yaqui basin of

Rucker Canyon, despite con-
¢l 1 of camp sites, impound-

ta. , and so on until 1971,

: that the fish now is extinct.

irbad beneath boulders and
hi- leepest places. Litle was
1
i

similar habitats in smaller
>3 " in pools aver sand or
e: g principally on detritus
slants. Invertebrates also are

i wes into smaller creeks
fid: ing shallows over fine
« most often near a pool or
enr. s practiced by the males
h- ishing and plowing with
au. ; to accomplish the task.
ike nest, usually by a single
in~ simply lodge in crevices
ir . that occurring in trouts
‘@’ tains National Park, the
n known to disturb the eggs
» wear in the. same gravels

Fathead minnow, Pimephales promelas Rafinesque
(Fig. 70; Map 22)
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Pimephales promelas confertus,

Shapavalov and Dill, 1950: 389. Evans and

Douglas, 1950: 435. Miller, 1952b: 21. Shapovalov, ef ol., 1959: 167.




nd was present. They also fed
n the other species, which may
e more diversified, shallower,
a substantial part of the diet in
dividual clams that were eaten
sh {(Minckley, et af., 1970). This
na impoundments, with maxima

whoh b d

et '; &
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Razorback (humpback) sucker, Xyrauchen texanus {Abbotl)
(Fig. 74; Map 23)
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Catastomus  fexanus, Abbort, 1860: 473,
Cotostomus cypho, Lockington, 1881: 237. Jordan and Gilbert, 1883: 129.

Xyrauchen cypho, Eigenmann and Kirsch, in Kirsch, 1889: 556, Evermann
and Rufter, 1895: 482. Jordan and Evermann, 1896: 184/ 1937: 57. Gilkert
and Scofield, 1898: 491. Meek, 1904: xxxix, 33,

Xyrauchen texonus, Fowler, 1913 54, Bllis, 1914: 31. Snyder, 1915: 579.
Jordan, et al, 1930: 108, Evermann and Clark, 1931: 62. Moifert, 1942: 82/
1043: 182, Dill, 1944: 150, Miller, 1946c: 410/ 1955:; 127/ 19588: 202/ 19481a:
5447 1961b: 373/ 1964a: 7/ 1964b: 28, Wallls, 1951: 89. Douglas, 1952: 149.
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Flannelmouth sucker, Catostornus lotipinnis Baird and Girardit
(Fig. 75; Map 24)

LEGEND
A LARE At FEBEARINT FTHCAN
& PLATE o TERRORAAT CTREAN
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Cuatostomus latipinnis, Baird and Girard, 1853b; 388. Jordan, 1878a: 409/
1878b: 153/ 1886: 120. Kirsch, 1889: 535, Jordan and Gilbert, 1883: 125,
Evermann and Rufter, 1895: 481.* lJordan and Evermann, 18%94: 174." Gilbert
and Scofield, 1898: 489, Ellis, 1914: 28, Jordan, et al, 1930: 107.* Miller,
1946a: 49/ 1946¢; 415/ 1952b: 13/ 1955: 125/ 1961a: 5447 1961b: 374/ 1964a:
7. Wallis, 1951: 90. LaRlvers, 1952: 96/ 1962: 357, LaRivers and Trelease, 1952:
115. Rostland, 1952: 264.* Winn and Miller, 1954: 274. Eddy, 1987 77.*
Koster, 1957: 43. Kimsey and Fisk, 1960: 447. Miller and Hubbs, 1960: 20,

14The sucker discussed next, Cofosfomus species, has long been confused with
C. lafipinnis; references that include the two forms under the latter name are
marked with an asterisk.

T
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Sigler and Miller, 1963: 97,
and Minckley, 1966: 323, Bre-
Ceacon, 1967: 229. Minckle:
Minckiey, 19771. 184,

Acomus latipinnis, Girard,
Catastomus latipinnis disces

Catostomus {Catostomus) o
and Koehn, 1971: 283.

Body elongated, thicker :
but thick. lower lips marked
Dorsal fin falcate, with 10 1c
small, sometimes embedded -

Colaration typicatly light
scales sometfimes markediy -.
colors have been noted in Ari:
upper Colorado basin. Fins.rz-
Young often silvery over-all.

The flannelmouth suck:
streams of the Colorado Rivs
markedly reduced in range,
paralleled that of squawfis-
species only in the Salt Rivs
mainstream Colorado River,
to do poorly in impoundms=
the area beiow Lake Mead,
Gila rivers, but they are nos
formed,

The species was utiliza:
& Miller, 1963), and attain:
part of the Colorade basin (~
is.a vegetarian (Ellis, 1974), =
on bottom invertebrates. Sz
moving along the shoreline
shallows along the margins
from the Salt River Canyon -
and were associated with -
{G. r. robusta).

In the Santa Clara Rive-
River, C. lgtipinnis appears -
ably-introduced Catostomus
None of these hybrids have
pected in the near future.




yvi?h the item in its stomach, or
ving, and lies motionless for a
1 in deep water when hooked,
ractly into brush or debris when
, and of an excellent flavor. In
la commercial importance, and
elopment in some parts of the

E
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Channel catfish, Ictalurus punctatus (Rafinesque)
(Fig. 83, Map 29
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{ctalurus lacustris, Mulch and Gamble, 1954: 15.

letalurus lacusieis punctatus, Dill, 1944: 155. Miller, 1946¢: 415. LaRivers and
Trelease, 1952: 118. '

Ictalurus punciaius, Moffett, 1942: 82/ 1943: 182, Wallis, 1951 90. LaRivers,
1952: 91/ 1962: 483, Miller, 1952b: 7/ 1961h: 174/ 1963a: 1. Beiand, 1953a: 137,
Lowe, 1960: 171. Miiler and Hubbs, 1960: 31. Sigler and Mifler, 1963: 109.
Miller and lowe, 1964 145/ 1967: 145, Beers and McConnell, 1966: 71
Bradley and Deacon, 1967: 299, Minckiey and Deacan, 1968: 1427, Minckley and
Johnson, 1968: &, Johnson, ef al., 1970: 4&. Minckley, 1971: 1864,
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taxonomy or life histories of
arities of this species fo the
le | by similarities in ecology
vii  ative to the Pacific Slope

a  Cruz River basin, in the
a 99, The stock reportedly
7 .¢ basin of the Rio Sonora
re until the 1980s, providing
i ording to their testimony,
A nd once fed by Monkey
me: bottom littered with skel-
‘o a formerly-large population,
et rdino Creek, just south of
e likely moved into Arizona
1o’ state year-around, when
herefore be considered native,
1" . pricei in Arizona or in

6 iy

(et P

Black bullhead, letalurus melas {Rafinesque)
(Fig. 85, Map 30)
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Amaiurus melas, Dill, 1944: 160. Miller and Winn, 1951 83. Wailis 1951: 90,
LaRivers, 1952: 92, LaRivers and Trelease, 1952: 118.

Ameiurus malas melas, Miller and Winn, 1951: 84.

Amaivrus melas catulus, Miller and Winn, 1951: 84. Shapovalov and Dill,
1950: 389. Shapovalov, et al, 1959: 174,

Ietalurus melas, Miler and Hubbs, 1960: 31. Miller, 1961h: 374, LaRivers,
19672: 495. Miller and Lowe, 1964: 145/ 1967: 145. Barber and Minckley, 1966:
23%1. Bradley and Deacon, 1967: 273, Minckley and Deacon, 1968: 1427
Minckley and Johnson, 1968: 7. Moore, 1968: 104. Minckley, 196%9a: 4/ 1971:
186. Barber, of al., 1970: 10.



m-dwelling populations. Caudal
Jaws about equal in length.
ft-rays longest, Posterior serrae

usually biack. Caudal-fin base
- dark-gray, white to dirty-white

red a pest in Arizona waters.:

nd more often than not forms

wete with more suitable fishes
n the high-efevation lakes of -

a number of costly and time:
necessary over the past few
ans, small populations persist

latively quiet, turbid waters,
ed habitats. They also seem
ther species, occurring most
to § other species of fishes.
rnivorous when animal foeds
3 Is mostly in early evenings
night. Bullheads, as with the
visians.

bullhead catfishes have been
pawning occurs in spring and
and channel catfishes, or in
f gravel, sand, or vegetable
ime prior to the actual spawn,
{ hoth sexes are involved in
e from intruders. Both sexes
voung for a time, protecting
nout in shallow waters, '

Yellow bullhead, Ictalurus notalis (LeSueur)
(Fig. 86, Map 31)
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Ameivrus natalis, Dill, 1944: 159,

" letalurus natolls, Koster, 1957: 178, Miller, 1961b: 374) 1963a; 1. Miller
and Lowe, 1964: 146/ 1967: 148, Minckley and Deaccn, 1968: 1427. Minckley
and Johnson, 1968: 6. Minckley, 1971: 186/ 1972: 102,

Body stockier than l. melas. Caudal fin square to slightly convex distally.

lower jaw includad, Mosf ‘anal fin-rays about equal in length, distal margin
almost straight.

- Chin Barbels white or creame-yellow. Caudal fin-base without light bar. Body

.typically brassy- to brawnish-yeilow, belly lemon-yellow to milky-white. Inter-

radial membranes generaily lacking melanogphores.
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. n o5 characteristic of shal-
native range (the Brazos,
3 4 New Mexico; Moore,
x e sbundant in similar
ther. in the Little Colorado

. species, but a closely-

ins kiflifish, which ins
12 Mississippi River systemn,
r, Aduits move in schools,

ding and reproductive
. Wndulus kansoe utilizes
rigue (Minckley & Klassen,
aree i some Texas streams
z ¢ from the bottem by
i opelling if, while swim.
ze larvae (chironomid dip-
is) =re presumably retained,
a0y stomachs of killifish
Q.:,_

ave along shore, over sand
2t leep. Males show little
s  urse ahead of a recep-
wning occurs when a pair
n, and vibrate their bodies
2z Hom, and are not pro-
b, he Rio Grande killifish
. Ovaries of Plains killifish
i, and spawning occurs in
¢ j‘ow rapidly to mature
g ., of slightly more than
cond-summer females, and
the spawning season. Few,
ir: er of life (Minckley &

189

Desert pupfish, Cyprinodon macularius Baird and Girard!®
(Fig. 90, Map 32}
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1%Al] Arizons pupfishes have been considered, fo date, under the name Cyprinaden

macularivs. A second species now is fecsgnized,
scientific name (as “Cyprinodon species”), and

included below without a formal
those references which combined

the latter in a general statement of range for the desert pupfish are marked with
an asterisk.
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Mosquitofish, Gambusia affinis affinis (Baird and Girard)
(Fig. 92, Map 33)
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Gambusid: afﬁms affrms, Hubbs and Mliler 1941: 3. Miller and Alcorn, 1946:

; 164 Shapovalov and Bill, 1950: 387. Wallis, 1951: 90, LaRivers, 1952: 89/ 1962

534. lLaRivers and Trelease, 1952: 119. Miller, 1952b: 12/ 1961b: 374. Follett,
1961: 227. Miller and Lowe, 1964: 147/ 1967 147.

Gambusia affinis, Moffern
187. 1

) Body somewhat elord
rounded. Gonopodium of mais
in copulatory position, Maies s:
smalier; fernales te 50 mrrl)f
4

Body olivaceous or di .

" Scales usually outlined en do-

fins typically with one 1o .0
sub-orbital bar ("tear-drop"[

This species was fir:
1967); it was m?roducec
(Rees, 1934). It has sm}
water habitats in the s o
succeeds in almost any con:
through turbid, hot, ste
voracious appetite for Iz{
enjoyed by the species| :
destroy mosquite populat
duced into waters of viz
oceanic islands. [ '

Predatory activities of
insects. Its awn young & ¢
after being born, and § =
in some instances mos »
population sizes of much
mouth bass, through fai--i
cated in the disappearé

e
-2

‘native fishes in the sou.b

1961h; Myers, 1965; Min
livebearer discussed nesE!'
where G. affinis has 1
& Clark (1931) reported :
appeared “to be drivir
than 10 years after its {
!
Growth of female mc
males cease to grow w. r
its final, mature form (}
to the female, and sha ri.uy
repeated broods of young,
is about 24 days, brcoci' r
a single female may py It
1948). ‘




ilis (Baird and Girard)

. ubspecies, in Arizona, and
w i key will serve to identify

“orhit. Mouth sub-superior, almost
& . ding from opercie to caudal
3i  River basin. Poeciliopsis accin
Grirg topminnow,

of orbit. Mouth superior. Lateral
bedt-e peivic fin-bases, diffuse.
1. o Yaqui basin. Poeciliopsis
2% now. '
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Gila topminnow,
Poeciliopsis occidentalis occidentalis (Baird and Girard$*?
{(Fig. 93, Map 234)

Male above, Female below.
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1TRaferencas which include P. o. occidentalis plus P. a. sonoriensis are marked with
an asterisk. Many data on the biology of these fishes in Arsizona were provided by
Allen Schoenherr, Department of Zoology, Arizona State University, who has been
studying their ecology with special emphasis on the interactions of native live-
bearars with the introduced mosquitefish, Gambusia offinis,
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Sailfin molly, Poecilia latipinna (LeSueur)
{Fig. 97, Map.35)

Male above, Female below.
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Mollienesia latipinng,

=

Poecilia latipinng, M- -

) Female body shert §
origin to snout. Femaie fify -
body shart, deep, lareraliy ¢z
serrate. Male dorsal fin » :
caudal fin greatly expand

Basic coloration alivace
dorsa-lateral scale bases anc
with rows of dark spors, »-
vertically-elongated spots
margin blackened, espesi
oped in cavdal and somehi~

According to loza]
Salt and Verde rivers,
where they were intk. -
aquarium fish for saie i~
and now occur throug
ponds, and in the lowe
viduals were taken in 1<
in Miller & towe, 1967,
All the specimens [ k..
coloration, as in the ill;
Nevada (Deacon, et of.,
expected in Arizona.

Tremendous popu
enriched wastewater pif. =
of 3 five-meter seine may -
many thousands of ind;- -
than those usually solé
females of 120 mm, toi_.
at home in salty waters, s,
Bend, and it seems to & -

Motlies are princip
sometimes feeding on feas
entirely filled with argari-
They often travel in lar}
and ponds, seemingly a‘g
most common in cut-off o
pits, where few other g~
before receptive femald -
and posing stiffly to 3 -
Young are produced in sc-
greatly distended and pr--
brood. Young grow ra;; '
autymn if born early in




s& vhere | was familiar with the
in streams that drained limestone
ant were small and spring-fed,
w ter and pericds of drought

Largemouth bass, Micropterus solmoides (Lacépéde)
(Fig. 105, Map 37)

civorous later in life than other
-t foods with increases in size,
¢ lerrestrial insects to crayfish,
k Page, 1969). They tend to seek
n the smalimauth, and sometimes
id  932). Spawning behavior is
h: 1in 4 or 5 days, and the fry
he nest but does not apparently
| they move to an independent

shew' for, and collected, spotted
ty rarely attain more than a kilo-
pe -t on light tackle,

+  2n named (Hubbs & Bailey,
material to identify those from
to be the northern form, M. p.
‘¥ provenance of the original
ret 13 in California (McKechnie,

aF ..
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Lowe, 1964: 148/ 1967: 148. Lanse, 1945:
nd Johnsan, 1968: 13. Minckley, 1971: 188,

latively shallow and chunky. Spines in dorsal
er than 45 scales. Best distinguished from
h on fongue and general body configuration.

vellowish to brown and/or olive-green on
vith lightar. Back and sides with chain-like,
etimes obscure in fish from warm, turbid
jiating streaks. Soft dorsal, caudai, and anal
spearing muiti-oscellated. :

as a species of Lepomis by Baiie\}, et al.
not agree (see Branson & Moore, 1962,

Arizona from the lower Caolorado River
ng the mainsiream, in backwaters, and
sache, Canyon, and Saguaro {akes of the
i@ natural distribution of this pugnacious,
hough somewhat mare southern, fo the
-ies presumably gained access to Arizona
is being mixed with a stock of other,
ss ar bluegill. The species is predaceous
smaller fishes. Breeding cccurs in May
silar to those constructed by other cen-
1 the bottom, and the eggs and young
(1957) provided a detailed, authoritative
species in lllinois; little is known of its
f.
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Green sunfish, Chaenobryttus cyanellus (Rafinesque)
(Fig. 107, Map 38)
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Biuegill, Lepomis macrochirus Rafinesque
(Fig. 108, Map 39)
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Lepamis macrochirus purpurescens, .

Lepomis macrochirus meacrochirus,

1982: 120, Miller, 1952b: 37, Muich -
Lepomis macrochirus speciosus, Shag:

Lepomis macrochirus, Moffert, 19432,
Mitler, 1952h: 7/ 1961b: 374, Belanc
1960: 171. Miller and Hubbs, 1960: ©
1964: 149/ 1967: 14%9. Beers and Mc¢
and Deacon, 1967: 229. Minckley and ©
19468: 13. Minckley, 196%a: 5/ 1971:

Body deep and laterally compresss
posteriad to anterior rargin of eye. ©
fimbriate posteriad. Pecroral fins long
high as, and broadly confluent with, sc

Coloration light-yellow to dark-oli
and belly whitish to crange, the latter
chain-like, double bars of darker pig
outlined posteriad with lighter pigme:
dorsal fin with a dark, sometimes-osce
Interradial membranes variably darkens
streaks.

As with the largemouth bass,
be added to supplement pubiishe
biology (Emig, 1966b}. in Arizona,
in any waters below 2,500 meters,
commonly in reservoirs and ponds
impoundments, and many smaller,
populations of tiny, yet reproducin
mouth bass, originally stocked wis
Ltowe, 1967).

The bluegill has reproductive ¢
They generaily mature in their sec
at least at lower elevations, bur m-
more northern habitats. They usue
and often there are twao pegaks of ac
a month later (Bennett, 1962}, Typ
20° C, or higher. Males select site:
gravels, mud, or organic debris, |
often than not in groups, or associz
As many as 500 nests per “colony”
areas in Alabama {Swingle & Sm
the eggs hatch in 1.5 to 3 days, -
for several days after hatching (Tr:
most prolific, small sunfish species,
and 49,000 eggs per yeer (Emig,

‘ As indicated by their generai
heavily on smaller invertebrates,
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, . ' Poer Pemoxis nigro-maculatus, Dilt, 13-
Black crappie, Pomoxis nigromaculatus (LeSueur) e Mulch and Gamble, 1954 14,
(Fig. 113, Map 40) ' Pomoxis nigromaeulatus, L’aRivrj P
Follett, 1961: 228. Miller and Low..,

1966: 71, Goodson, 1966b: 312, 3-
. Deacon, 1948: 1426, Minckley ang
Minckley, 1971: 187,

Bady deep and compressed,l .
per unit length. Head sharter, lowe
o length typically about same as dista--
I considerably greater than distancd

i extended, often with abrupt an
rounded. Dorsal spines usually 71

Ground coler silvery, greenish-i-
cially on head and predorsal regior
orientad bars, more-or-less rando
often present, but not conspicuous
adults considerably darkened, approa:
fins with blotches generally scarterss
fins typically transparent, hut pewl: :

Black crappie are one of | :
zona impoundments, typically oo
warm-water fisheries. As noted
in their apparent habitat prefe
cooler, less vegetated, and mo

3
“

Spawning by black crapnie :
than that of the white, ’rypic\alj :
depression is excavated, a few =
in diameter, and the egygs arel ue
nest and young for a time (Bres
crappie, this species generally

- gTATE |
Q¥ .
ARIZONAL. ©
it

oy
-

Much literature indicates | .z
piscivorcous, and that they feed m-
ous farval and adult insects. In (’ '
& a length of about 100 mm, tha!
i -~ fin shad. Kimsey, ef al. (1959{, 4
i 7 surge in growth rates of this fish,
i~ indicating that at least in the sa-' -
I 7 reservoirs were suffering frem
breeding maie black crappie —( ¢

are aimost invariably engorgad .

; shad (Jon Ercole, Arizona Gare. -
Presumably they remain near f;; r

ately available to them, since bl .«
grounds at the same time remains

e n g g

e e e

Black crappie (and white
and tend to travel in schoals.
highly vulnerable when one loze:
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Yellow perch, Perca flavescens (Mitehill)
(Fig. 116, Map 41
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Perca flavescens, (7) Dill, 1944
150/ 1967: 150. Minckley, 1971: °

Body laterally compressed, reix
Jaws lacking cardiform teeth, but
nating at, or near, base of hypurs
without suppiementary canals abovz
separated, but not markedly so. Fe
of base of one pelvic fin,

Ne¢ conspicuous black spot on =
yellowish ground-color, lighter be.:
bars. Dorsal, caudel, anal, and pec:s
but without conspicucus speckiing ¢

Yellow perch have been k-
(Miller & Lowe, 1967), when larg
elevation lakes of the central ¢

sporadic in occurrence, usually :
streamn Colorado River and ifs -
population and stunting under -
in Arizona to make if worthy ¢

place to place certainly is fo be

Within its native range, in
of the Rocky Mountains, yeliow
sporting value. !t sometimes rez
is especially sought by fishermen
Spawning takes place near shors
The eggs of the species are unic
like gelatinous matrix which is ac
& Hankinson, 1928), or non-adke:
{(Webster, 1942; Everhart, 1953
over aguatic vegetation or wosz
and 3.0 ¢m wide. The eggs arz
hatch to school immediately.

The species is planktivorcus
over to larger invertebrates arg

Family PON

Pamadasyids are carnivorse
America lives permanentiy in
of one Florida species (Tagarz
making them desirable as food,
serving as forage for larger fish
compressed, and quite colorful in
fornia, where it was introduces
planted from there into a borrow
in the mid-1960s, from which &




W 8 or @ prominent, dark, vertical bars,
r below, with lighter fips. Ground coler
ife-gray on belly. Fing darkened, with 4
ark, with an over-all, bivish sheen and

ct cichlids was present in a flooded
on the eastern edge of Phoenix from
 doubtiass destroyed the pepulation).
urred in Mesa in summer 1970, but
le specimens are not uncommon in
e, and there seems ljtle doubt that
stablished in warmer watars of the
2 populations of this species live in
| in southern Nevada (Deacon, et af.,
2lsewhere in that state (Deacon, Uni.
comm., 1972). Te my knowledge, it
ar Colorado River.

cm in length and is a highly pug-
itary fish. it repreduces prolifically
are laid on a solid object, and are
arents. The young also are aggres-
 able to fend for themselves, There
would create management problems
hose now created by stunted popu.
should be vigorously opposed. The
f with an excess of convict cichlids
n them over to the Game and Fish
elease them into ‘any open waters,

| threat to sport fishing, but it also
siderable damage on native fish
oying them (Deacon, ot af., 1944;
vations). As is apparent, the native
dy have been decimated by many
ot add insult to injury.

C. meeki (Brind), represented by
-Arizona, and a yet-to-be-identified
viduals taken together in a canal
he last two fish resemble the Rio
d and Girard). | have seen both
sale in local aquarium shops (as
actively). Another species of this
d cichlid, has been intraduced in
s tributary to Lake Mead (Mubbs

Mozambique mouthbrooder, Tilapia mossambica (Paters)
{Fig. 121

~

Mile above, Female below,

, Map 42)
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GENERAL INTRODUCTION

To £fulfill the obligations set ferthn by the Bursau of
Reclamation under modification No. 2 of Contract No.
7-07-30-V0009, my staff and I in the Deparument of Zoology
at Arizona State University undertook the =ffort of
procuring information relating to the riparian vegetation
and wildlife of the following rivers in Arizona: the Agua
Fria, Bill williams, lower Colorado {from Lees Ferxy to the
Mexican boundary), Gila, Kanab Creek, Little Coclorado,
Paria, Salt, San Pedro, Santa Cruz, Verde, and Virgin.
Literature, both published and unpublished, was researched.
These data are presented for esach river under the following
headings: historic (prior to 1931), change (1931 to 1976),
and baseline (1970 to 1978). In addition, information on
endangered species, impacts of future projects, species
lists, and bibliograpnies are also presented.

The information included in this report is intended to help
individuals concerned with river development and natural
resource management to understand more fully how future
developments may affect the existing wildlife and vegetation
of the riparian communities along these rivers. General
information is given which might be helpful in outlining
future projects that would avoid adverse effects on riparian
communities. Although this report is intended to provide
assistance in primary planning for future river development,
it is not, however, intended as a substitute for
environmental analyses based on field studies of specific
sites. Research required for such analyses should be more
detailed than was possible under the time and monetary
constraints of this data amalgamation effort.

METHODS

Historic (pricr to 1931)

An extensive literature search was made to find historical
descriptions of the vegetation and wildlife of the riparian
communities of the following rivers in Arizona: Agua Fria,
Bill Williams, lower Colorado (from Lees Ferry south to the
Mexican boundary), Gila, Kanab Creek, Little Colorado,
Paria, Salt, San Pedro, Santa Cruz, Verde and Vizgin. Thesa
early descriptions cf the flora and fauna are prasented in
narrative form for each of the river systems discussed in
this voluminous report.’

Change (1931 %o 1970)

Major changes that have taken place in the riparian
vegetation and wildlife of the river systems of Arizona as a
rasult of constructicon of dams, lowered water tables,
introduction of exotic species of plants (such as the salt



SPECILES LISTS

Separate species lists of plants, mammals, birds, reptiles
and amphibians have been compiled for each river system
presented in this report. Information was obtained through
a literature search of various southwestern archives and
government agencies.

These lists are intended as supplements to the historic and
change narrative of each river system. Unfortunately, there
was lLittle informaticn for various river systems in soma
categories (mostly on reptiles and amphibians).

Although the literature was thoroughly reviewed in compiling
these lists, they should not however be considerad complete
l1ists of flora and fauna, as species were not always
recorded in presently available literature,

THREATENED AND ENDANGE?ED SPECIES

Plants

A survey was made of the literature available on threatened
and endangered plants of the following river systems in
Arizona: Bill Williams, lower Colorado (from Lees Ferry to
Lake Mead), lower Coloradec (from Davis Dam to the Mexican
boundary) , Gila Kanab Creek, Little Colorado, Paria, Salt,
San Pedro, Santa Cruz, Verde, and Virgin rivers. Localities
where endangered plants were found were obtained from the
Bureau of Land Management. Dr. Donald J. Pinkava, professor
of botany, and Elinor Lehto, curatoer of the herkarium at
Arizona State University, were consulted on distribution and
taxonomy of threatened and endangered plants of Arizona.

Because of the lack of data on threatened and endangered
plants in Arizona these lists are not complets. There were
18 species of threatened and endangered plants found on
certain river systems. On some of the river systems no

 +threatzned or endangered plants were found. This does not

mean there are none, just that field work on that particular
river has been minimal.

tUnder each river system in this repcrt there is a table
which indicates plant species; group, whether threatened (T)
or endangered (£); habitat preference and riparian contact
taken from literature or field data; and the source of
information.

b

Included in this report is the federal threatened and
endangeraed list of plants of Arizona.

-iii-
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and Alton E. Higgins, who did a large part of the aerial
surveys of the rivers. Thay were assisted at times by Joon
R. Sanders and Kenneth V. Rosanberg.

The section con relative abundance, seasonal coccurrence, and
habitat of the birds found in the riparian areas along the
rivers is the work of Scott B. Terrill, Much of his data
comes from his personal field notes and from a search of tle
literature.

The section on endangered species was written by Robert L.
McKernan. His information is based on literature research
and publications of federal agencies and the Arizona Game
and Fish Department.

"Tn addition to the persons named abeove, the follewing

individuals have researched literature on the various rivers
and have contributed preliminary writeups on the rivers to
which they were assigned: Sue Ann Davis, Jane R. Durham,
Lauren M. Porzer, Diedrich Prigge IV, Kenneth V. Rosenbery,
George P. Sheppard, and Duna L. Strachen. -

Luanne Cali did the early part of the typing and word
processor work. Cynthia Turner typed the biblicgraphic
cards and preliminary species lists.

The task of seeing the project through the final stages fell
tc Jane R. Durham and Cindy D. Zisner. Cindy finished the
word processor work begun by Luanne Cali and also did much
of the proof reading. 1In fact, Cindy has contributed to the
completion of this work in so many ways that it is
impossible in this limited space to list all of the things
she has done. Without her and Jane R. Durham's able
assistance this project could never have been completed in
the time frame that it was.

T:want to thank all of the above for their unselfish help in

putting this report together and especially to Jane R.
Durham and Cindy D. Zisner.
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THE SALT RIVER
INTRODUCTION

The Salt River, or Rio Salado as it was called in the early
1800's, begins in eastern Arizona where the Black and Whits
rivers converge (elevation 4,200 fset). The river ends
south of Phoenix where it joins the Gila River (elevation
1,100 feet). The Salt River drains a watershed of about
13,000 square miles, including the Verde River drainage
(6,500 square miles). The Verde River is the Salt's main
tributary. Ponderosa pine (Pinus ponderosa) is common on
the higher tributaries. The Salt River itself flows through
stazep-wall canyons until it reaches Roosevelt Lake; the
river is then impounded by a continuous chain of four,
man-made lakes 60 miles in length. The lower Salt River
reaches the broad floodplain of the Salt River Valley below
Granite Reef Dam.. The predominant vegetation of this
floodplain is Lower Sonoran Desert species. Today the river
seldom flows in the Salt River Valley.

Discharge at Roosevelt Dam averages 649,670 acre-feet per
year and discharge at the Bartlett Dam on the Verde River
averages 351,366 acre-feet per year or a combined discharge
at Granite Reef Dam of 960,030 acre-feet per year. However,
liztle of this water ever reaches the Gila River. Most of
the water flows intoc a canal system administered by the Salt
River Project. This water is used to support extensive
agricultural areas in the Salt River Valley and supply water
to the growing metropolitan Phoenix area.

HISTORIC

The first Anglo-American irrigation in the Salt River Valley
began in 1868 (Shadegg 1969). The Salt and Tonto basins
were also reported to be cultivated pricr to the building of
Roosevelt Dam in 1903 (Davis 1897). Early irrigation
utilized earthen and brush diversion dams. The irrigation
was dependent on the river flow, and subsequently
agricultural areas were reduced in the Salt River Valley
during the droughts of 1897, 1898, and 1899 (Shadegg 1969).

The river was also subject to extensive flooding Rivar
waters measured 8 miles wide near present day 24Eh Street in
Phoenix during the 1891 flood. These waters destroyed the
diversion dams in the river bottom and huge, uprooted
cortonwood trees {Populus fremontii) were reported "tumbling
end over end" near Hayden's Ferry (present-day Tempe; Whits
1971y .

In 1893, cottonwood, willow (Salix spp.), and honey mesquite
(Prosopis glandulosa) trees were common in the Salt River
valley and turnisned many nest sites for birds (Dodge 1894).
Breninger (1898) also reported cottonwoods along the Salce
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The fifth impoundment of the Salt River is Granlte Resf Dan.
Completed in 1908, this dam serves to divert water from &=-
river into Salt River Proect irrigation canals (Ancnymous
1964). The dam is small and there has been minimal

inundation c¢f riparian lands.

b

Change Due to Attempts at Increasing Water Salvage

' To effect an increase in water yield, man has attemptaed to

remove native plants and this increase run-off. Some
riparian vegetation (phreatophytes) was clearsd near the
confluence of the $alt and Gila rivers by the use of
herbicides (Bowser 1967) during the 1950's and 1960's. The
primary target was salt cedar (Tamarix chinensis).

In addition to phreatophyte control, attempts at water
salvage have included some major clearing efforts on .the
watershads of the Salt River. Herbicides were applied to
4,000 acres of chaparral prior to 1967 (Warskow 1967). The
type of herbicide used on the chaparral was not specified.
Herbicides used on the lower Salt River near the confluence
with the Gila included the compounds 2,4,0 and 2,4,5-T
{(Bowser 1967). These herbicides weres carried into the river
by the run-coff. Herbicides are known to decrease community
stability and diversity (odum 1971); however, their exact
effect on riparian communities has not been investigated.
Further, the compound 2,4,5-T contains the compound dioxin,
which has a harmful effect on man and wildlife even at low
concentrations., Unfortunately, studies were not undertaken
to assess the effects of herbicides in the communities below
the application area, nor was there monitoring of the levels
of herbicides and their by-products downstream on the Gila
River.

Change on the Salt River Due to Irrication

The first Anglo-American irrigation began in 1868 with the
construction of the Swilling Ditch (Shadegg 1969). Many
additional c¢anals were constructed in the following three
decades (Table 1). In 188% there were 35,212 acres urider
irrigation and cultivation in Maricopa County (Davis 1897),
see Table 1. It was estimated that 120,000 acres were undar
permanent irrigation by 1900 (Means 1900). In 1958 the land
irrigated by the Salt River and associated groundwatsr
pumping totaled 229,822 acres; the water was supplied in 176
miles of irrigation canals and 1,132 miles of laterals
operatad by the Salt River Project (U.S. Bureau of
Reclamation 1961). As more lands were brought under
cultivation, more watsr was withdrawn from the rziver,

Davis (1L897) reported that by 1890 twice the flow of the
Salt River was bound by water rights. Howeve. most of the
canal systems wera fed by rock and brush diver..)n dams,
which washed ocut with the floods. Subseqgue-i., much of the
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watar was used for agricultural development. The only
permanent dam on the river at that time was 1 mile below the

Verde/Salt confluence (Davis 1897). although plenty of

water was usually available for irrigation in the spring of
the 1880's, the drought of 18%7-1899 caused a reducted in
the land that could be cultivated (Shadegg 1969). Today all
canal systems are fed by Granite Reef Dam.

The high demand for water has left little water avalilable to
tha riparian vegetation. This has probanly been a
contributing factor to the demise of riparian vegetation
along the river through the Salt River Valley.

Another effect of the irrigation systems was the spread of
phreatophytes, principally cottonwood trees, along the banks
of the canals. Breninger (1898} reported the spread of the
Ferruginous Owl up to 10 miles away from the river in this
new habitat. It is probable that many other wildlife
species spread with the habitat. Today many of these trees
have been removed.

Change in River Flow

The Salt River Valley was subject to frequent flooding prior
to the building of the four reservoirs on tha Salt River and
the two reservoirs on the Verde River. In 18yl water stood
8 miles wide in the floodplain near present day 240 gtreet
in Phoenix {(White 1971). Water routinely ran down the Salt
through the Salt River Valley (Shadegg 1969). Today this
river.actually flows in the Salt River Valley infrequently
and only after very substantial 'rainfall.

The change in river flow has decreased the water available
to natural vegetation on the floodplain. This decrease in
water has probably contributed to the loss of riparian
vegetation in the Salt River Valley. Further, regeneration
of some species such as cottonwoods is dependent on periodic
flooding (Ohmart et al. 1977).

Changes on the Salt River Due to Other Factors

Considerable phreatophyte removal along the Salt River has
been caused indirectly by extensive ground water pumping.
Ground water in the Salt River Valley was once readily
pumped from shallow wells (Arizona Improvement Co., 1897),
but overpumping has now lowered the water table to over 400
feet deep in some parts of the Valley (Anonymous 1971). Due
to the pumping, the Valley has sunk and subsequently cracks
have developed along the desert floor. These cracks have
led to extensive erosion in some areas. Dropping the water
table has reduced or terminatad the water available te such
phreatophytes as mesquite, willow, and cottonwcod trees.

The large expanses of this vegetation that were found in the
floodplains of the Salt River below Granite Reef Dam, only a
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One of the important factors concerning wildlife species on
the rivar 1s phreatophyte control. The Arizona Game and
Fish Department views with concern any long-tarm |
modifications of the habitat (Spillman 1967). Any change in
vegetative cover will inevitably have an effect on wildlife
species living there. Such changes may be beneficial to
some species and detrimental to others (Spiliman 1567).

BASELINE VEGETATIQN RESULTS

Seven vegetation associations were identified on the Salt
River, totaling 6,027.9 acres. Fifty~three percent of the
vegetation was composed of honey mesgquite community, of
which 79 percent was structure Type IV. Twenty-two percent
(L,353.6 acres) of the vegetation was salt cedar (types II
through V); an additional 16.1 percent was cottonwood-willow
inciuding 476.8 acres of Type II. The remaining 8.5 percent
included 307.4 acres of salt cedar/hcney mesgiute Type IV
(5.1 percent of the total) and 65.5 acres of arrowweed
(Tessaria sericea). A few stands of sycamores (Plaktanus
wrlghtl i) and a single stand of sycamores and cottonwoods,
rang ing from 13 to less tha 30 acres each, were observed on
the upper part of the Salt River, see Table 2.

Amphibian, Reptiles, Mammals

The only sustained extensive efforts to determine the
occurrence and status of nongame invertebrates (excluding
fish) on the Salt River were the contract studies conducted
by members of the Department of Zoology at Arizona State
University (and the Arizona Game and Fish Department) to
assess thm impact of the proposed Orme Dam and reservoir on
the riparian environment and adjacent desert habitat. Since
these data were collected from both the Salt and Verde
rivers, above and below the confluence, the information is
equally valid when addressing the ecological attributes of a
single river (in this case the Salt River) when the

. discussion is limited to that part of the river affected by

Orme Dam.

For reference to the relative abundances of amphibians,
reptiles, and rodents see the Verde River section, Tables
3-5.



-]

—|

+97fS Weq S233Ng 94 1 SITPNIS PIPTJ U0 PIGEQ SITPWTISD DVUEPUNQE BATIBTIyy

“231S S971Ing 9Y3 ' SUOTIEAISS|O pio]l pue Apnis joedw] weg JWI) WOXI SITITSUIP UO DPISVHy

nof

noy AOT juasqye Jussqe 10 Jussqge MovY asjsuoun eyin
wnypaw wnTpaw ade /et Moy 2A2® /71 save /g Trel1dius uvIsiIseM
no[ 10 jussye nof sa08/7 JuU9sqQE juaeqe aave /g piezI] pouzoy 1eday
Wy pout pa10T11893 sxve/g/ Moy B/OGT~0S Jussqe piezi{ °91],
ydiy waypou Mot #oty paoe/g sioe/g piezil pous10ig-opIs
wnypau Mot wnypou Jussqe Wy pon Juasqe paezi1 Aupds yaei)
MOT aiow/y saae /01 Jjuassqe a10e /01 a1ve /Yy piezfy Auids 31883
no1 nOT Juasqe Juasqe Moy side/y paezi] paedosy
juasye Baovefgi-g saoe/g noy aave /gt 2108 /y parvzil pRIIER3I-BIQIZ
juRpUNYE wunTpou Jussqe 1uasqw Juasqe wnipaw plezIy1 Ssoliva 1938a1D
un’g pau JUaSqE juasqe jussqye juasqe Juasqe erIEANINY)
Juasqe Jussqge juasqgy Juasqe jussge pylInTpaw eueni a8989Q
uydty unypaut 2108/1 0 aave/y ¥o10e/9 oj028 pepueg
IPISTTIY ysen BOTTEM BELEETY 8] a3 nbeay gqnass soyoads piezyl

fojooy a513AT( -pooHAND330) 3x989(

add3 aeaiqel

*goweu JIJFIUSIOS 10] y IIYE] 39§

‘gpapzI[ UC SUOTIPAIASGO PTIFF pue ‘9ITS We( SWAQ 9y} woiy wILP £31susp 30eX® ‘SIUNOD piEZ]] U0 pPasEq
ST uorlewIoluUl 9IS weq 531Ing IYI UTYITHA BUTiIndO0 SIVITGRY BNOTIVA UT SPARZIT JO 59731TSuUsp PATIRISY ‘¢ 2[qEL

Semin b

PR mpree a1 1



(o}
1

*1 919®L 998 ‘UOTIBWIOIUT IDYIANJ 10g 9IS Wep 2ITIUD Byl I0J SATIRIULSmidar jou
918 BIEP BYBY] D0uDY puR IS WE(] SWIG SYI U SUOTINGTIISTP AFOYI U PISZITED0] AI19A dav §oToads 98IYL ges

*(596T) ySoay pue 1suuey
woiJ pouTeRIqo SBA YITYM Jo BIRp 9yl ‘sofoads syyj Jo ozfs afuexa swoy uo peseq s eiep LIFsusp sTYL vy

‘sopruean{ yara JwITqEY Oyl jo Sujpooyl o3 anp aaylyy sy Ajfsuep ‘sucsees
Sugpesaq Bupmorfes -sIInpe Juspisea Auc o3 leyea puw “sidw iod SpiezI{ Jo Iaqunu juosazdax siaqunu {1V ¥

Z 8 | 0 1 Z (59pYoUCORIp SMINESTI(%))
' :  paez[] poTIeRI-vIQYZ

0 0 0 0 YA (snuexa3 snanesoydo))
) piezi Ssofaey a9leals

PRRMMOLIB-1BPDD 11VY AOTTIN POQIDATY ajnbson qnaons sotoeds pawzr]
—~pooMUu0]10% Ja959¢ .

5d4), Je3Tqen

(ponutriucp) -y 21qe]



B

[ep—

[¥33
Tt}
ot
r
LG
§ -
3
14
2
H
]
in

Literature Cized
Salt River
Change and Baseline

Anonymous. 1964, Maior facts in brief. Salt River
Project, Phoenix, Ariz. pp. 28-30.

Ancnymous. 1971. Down, down, down. The Current, Salt
River Project, October 1971. pp. €-8.

Arizona Improvement Co. 1897, The Salt River Valley,
Arizona. A. L. Swift Press, Chicage. 72 pp.

Babcock, H. MB 1967. The phreatophyte problem in Arizona.
proc. 11%2 Ann. Ariz. Watershed Symp., Tempe. pp.
34-35. _

BRowser, C. W. 1967. S%lt cedar control investigations in
Arizona. Proc. 117 Ann. Ariz. Watershed Symp., Tempe.
pp. 63~89,. ' :

Breninger, G. F. 189%98. The Ferruginous Pygmy Owl. Osprey
I1:128. -

Breninger, G. F. 1899a. Gambel Quail. Osprey II1:84-85.

Breninger, G. F. 1899b. White-tailed Hawk in arizona. Auk
XVI:352.

Coolidge, D. No date. Photograph of beaver dam on Salt
River., Ariz. Hist. Found., Tempe, Ariz.

Dévis, A. P, 1897. 1Irrigation near Phoenix, Ariz. Water
Supply and Irrigation Papers of the USGS, No. 2. Dept.
of the Intericr, GPC. pp. 44-94.

Dodge, H. H. 1894, Dove life in Arizoma. Oologist
' XI:229-230.

Gary, H. L. 1965. Some site relations in three floodplain
communities in central Arizona. J. Ariz. Acad. Sci.
3:209-212.

Means, T. H. 1900. Soil survey in the Salt River Valley,
Arizona. U.S. Dept. Agric. pp. 287-294.

Oodum, E. P. 1971. Fundamentals of ecology. Saunders Co.,
Philadelphia, PA. 574 pp-.

Oohmart, R. D., W. Q. Deason, and C. Burke. 1977. A
riparian case history: The Coloradoc River. USDA Foresc
Service Gen. Tech. Rept. RM-43:35-47.



AVIAN ABUNDANCE TABLZIS

The southwestern United States offers a wide variety of
habitats. In this area, elevational and precipitation
patterns can vary widely on a relatively local scale. 1In
general, there are asscciated with these different habitats
a wide variety of vertebrate species.

Arizona is famous for its rich diversity of birds and other
animal life. Within the state are such broad habitat types.
as montane forests, Sonoran and Chihuahuan deserts,
grasslands, subtropical canyon forests, and riparian
woodlands. Of these habitats, the riparian woodlands
support the highest diversities and densities of birds yet
measured in the United States.

In addition to high diversities and densities of species in
general, several riparian areas cffer the enthusiast the
opportunity to observe species found nowhere else in the
United States. These riparian areas, obviously very
important to avifauna, are rapidly disappearing from the
southwestern United States. As these areas continue to
dwindle, so will the obligate riparian bird species
associated with them.-

Currently many habitats can be found along the major rivers
and -their drainages in Arizona. This report summarizes
information on bird species which occur along the major
rivers in Arizona. This includes species found in all of
the habitats along the river. In examining this report, one
should keep in mind that emphasis is placed on bird species
associated with the riparian areas. This is essentially due
to the fact that the riparian systems are river obligates
themselves whereas the majority of the other habitats ars
not so closely linked with rivers.

. The general purpose of the annctated bird species lists 1is

to present, in concise tabular form, current information on
relative abundance, seasonal occurrence and habitat-type
utilization by bizds recorded along the major rivers,
primarily in Arizona, that comprise the drainages of the
Coloradoc River. These rivers include the San Pedro, the
Gila, the Santa Cruz, the Salt, the Verde, and the Little
Colorado.

The following tables are summaries of observatiocns of birzd
species on and adjacent to these rivers. River systems
support a wide variety of habitats and are relatively
important to birds in the arid Southwest. The lists,
therefore, are lengthy, often including several hundred
species for any given river.

Each bird species is categorized with respect to its known
relative abundance, seasonal occcurrence, and habitat



RELATIVE ABUNDANCE

Little actual gquantitative bilological work exists for the
rivers in this study. For thls reason only general
categories of relative abundance are given.

Field notes of experienced observers often include the
nunbers of individual birds counted or estimated £for each
species observed in an area. Although little consistent or
repetitive field work exists for these areas, common and
abundant species are easily identified, even with sparse
information. -

Observations of less common species are listed in American
Birds, a forum of informational exchange on rare, or
uncommonly occurring species. Birds of Arizona (Phillips et
al. 1964) provides relative abundance designations for all
the species accounted for up to the date of publication.

By integrating these sources of information it is possible
to arrive at a reliable estimate of relative abundance for
most species recorded along the six river systems being
considered here.

KEY TO SYMBOLS: RELATIVE ABUNDANCE
The following subjective categcries are defined as follows:

ab abundant. Refers to a species which is observed to
make up a large percentage of the individuals in the
area defined. Often present in relatively large
numbers. ‘

c Common. The species is well represented and
consistently observed but not necessarily in large
numbers. The numbers of observed individuals are
generally not considered to comprise a large
percentage of the total number of individual birds in
an area.

e Exrratic visitor into area. May be present in numbers
one year and absent for the next several years.
Examples include boreal species such as the Evening
Grosbeak which sporadically invade lower elevational
regions. This category alsc includes species that
wander occasionally into a given area but in no known
regular pattern of occurrence. An example is the Pine
Siskin in the Salt River valley.

fc Fairly common. Small numbers observed in a given
area, but species consistently present.

uc Uncommon. Seldom seen, or numbers gquite small, but
not considered to be out of known normal range.



SEASONAL OCCURRENCE

To further facilitate the understanding of bird species
occurrences along the main tributaries of the Colorado
River, the species can be categorlzed with respect to

seasonal occurrences of those species along each river.

' Iin determining impacts it is important to know not only how

abundant a species is but also when it occurs at a given
abundance as well. It is valuabme to assess whether a
species breeds in an area, winters in an area, or merely
passes through an arsa.

Again, personal field notes and the literature referred to

were used in assigning a seasonal occurrence to the speczes
on each list. Although birds are highly mobile organisms,

there are consistent, predictable patterns to the movements
of the majority of -species.

Seasonal occurrence may be viewed as the mean of a series of
observations. For example, records of a spring migrant may
spill over into the early summer season (June) in small
numbers or oa an 1nfrequent basis. Thus for the purpose of
this report, such a species would be treated as a spring
transient and not a summer visitor. ‘

KEY TO SYMBOLS: SEASONAL OCCURRENCE

R Resident. Species present year-round. Does not
necessarily refer to the same individuals.

Sp. Spring occurrence (March through May) .

TSp Found onlv as a transient durlng perlod of late January
through late June. ' Refers to species moving through
the area (generally in a southerly to northerly
direction), but which do not breed or winter in the

area.
] ' Summer occurrence {(June and July).
F Fall occurrence (August through November) .

T Transient only. Found between early July and late
December.

W Present from December through Februéry,

T Transient during both spring and fall; found as a
migrant only.

B Breeds in area.
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Salt River - 23
HABITAT

Habitat designations may be interpreted in much the same
manner as seasonal occurrence designations. In a sense,
these categories of habitat type represent the mean of
observations for a given species. For example, if a species
is most often observed in a riparian situation, but
occasional foraging forays take it into adjacent desert
habitat, this species would receive the habitat designation
for riparian and not for desert.

Some species are specialized in the sense that they limit
themselves to one or two habitat types. Other species are
more generally dispersed through a range of habitat types.

. There are 15 broadly defined categories used for habitat

classifications. These categories are briefly ocutlined in
the key to the symbols section.

KEY TO SYMBOLS: HABITAT

R Riparian belt. Primarily phreatophytes dlrectly
associated with river bottoms and adjacent floodplains.
Typical examples include cottonwood-willow
associations, salt cedar, mesquite, salt cedar-mesquite

mizxes, ete.

D Desert. Palo verde~saquaro associations, creosote
flats, Great Basin scrub (Little Colorado), salt bush
flats, etc.

F Grasslands. Extensive grass cover.

Rivers, streams, and immediate shorelines.

W Open water. Ponds, sawage ponds, lakes, etc., and
: their shorelines.

A Agriculture.

M Marsh.

H Residential. Buil&ings, yards, etc.

Cc Cliffs, steep rocky hillsides, etc.

"B Biushy areas. Washes, scrubby mesquite, hedgerows,
etc.

Cr Coniferous forest.
P Pinyon-juniper type woodlands.

L Oak {(live) woodlands.



Salt River - 25
SPECIES INCLUDED IN TABLZS

For each river, the speciaés list includes all those species
listed in the field notes and literature for that river.
The species of primary concern are those which breed in
riparian habitat as well as those species which are
relatively rare or are local breeders in the floodplains.

' The habitats along the rivers are also important to many

species which are winter visitors., Many passerines, both
ingectivores and granivorss utilize these river areas, both
as winter visitors and as transients.

In the arid Southwest, the importance of river systems and
wetland habitats to water-associated species is obvious. Of
primary concern here are species which use these areas
extensively or regularly, as do several species of rails,
herons, etc. “

Species that are restricted to floodplain habitats are most
likely to suffer negative impacts. Occasioconal migrants are
less important to the assessment process. HNevertheless, in
general, the greater the species richness of an area (taking
into account the size of the area involved), the more
valuable the habitat is for birds.
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. Native Fishes of Arid Lands:
A Dwmdlmg Resource
of the Desert Southwest

. Photographs by

John N. Rinne

Rocky Mountain Forest and Range Experiment Station!
Tempe, Arizona

Text by

W. L. Minckley
Arizona State Universicy
Tempe, Arizona

IHeadquarters in 1 Forr Collins, Colorado, in cooperation with Colorado Scace University. The Bureau of Reclamarion,
USDI, heiped finance che printing of chis publication.




Rinne, John N.; Minckley, W. L. 1991, Narive fishes of arid
lands: a dwindling resource of the deserz Southwese, Gen. Tech.
Rep. RM-206. Fr. Collins, CO: UJ.S. Department of Agriculcure,
Forest Service, Rocky Mounrain Forest and Range Experiment

Station. 43 p.

Includes color photos of 44 species of fishes, many published
for the first time. Texr describes aquatic systems in the mouncains
and deserts of the Southwest, che unique fishes they supporz, and
habiracs che fishes need. '

Front cover: Roundzmil chub.
Back cover: Aravaipa Creek, one of che best examples of narive fish habitar remaining in Arizona.




Veews L dnerning fow (oo aian o agimg
suei e San ven The Colorado River Deiss
5 enved 202 remarkaeble ndil bors
T deeof Corgez exceed 9.0 m it the
oWt wmony the highest in che worid, Seed
e onidad currenes moved with remurkibic

rv than OO km upscream. -

Low Desert. Riverine Fish Communiries

anyons of larze desers rivers presen: two basic
tvpes of habiar. Most impressive are che reaches that
ars termed whitswarer in che jargon of river runners.
where bottom irregularities cause waves, whurlpools,
and oeher turbulence. The second cvpe is called
flacwazer. where deep., strong, unobstructed How
occurs. bur wich litdde surface roughuess (Fig. 58).

Figure 23. Looking downstream from a flatwater reach to 2
major rapid on the Colorado River in Grand Canyon,
Arizona. 1870,

The Celorado River is nowrious for whitewazer,
especially in che Graad Cinvon. and che Rio Yaqui
flows chrough similarly constrained reaches chrough
parts of its course. Wider places separating <anvons
rend 0 have different faunul compositions. coverad
below,

Canyons of the Colorado River SUPPOrT a special
fish community consisting mostly of humpback chub.,
speckled dace, bluehead mountain-sucker. and
flannelmourch sucker. Of these. only the humpback
chub (Fig. 59) is found in whitewater, where it lives
in deep eddies associated wich large boulders,
indencacions in canvon walls, or other proracting
obscructions. This is one of the mose bizarre minnow
species in the world, with large, strong fins, leathery
skin with deeply embedded scales, and a remarkable
hump becween the head and dorsal fin. The last
reflects a powerful and compact muscularure
required for movement within ics habirac aad
through rapids separating one eddying habitat from
another. Despite years of study, little is acrually
known of the Humpback chub's feeding and
reproduction. We know thac it lives a relacively long
time, perhaps more than 30 years, and thar ir
reproduces in spring/early summer. The fish is rarce,
and classed as endangered, so few have been
sacrificed for biological examinacion.

Speckled dace (Fig. 31) live zlong sand and gravel
bars of flacwater reaches of che Colorado River.
Flannelmouth suckers (Fig. 60) remain in deeper
water except when feeding, when they move onro

Figure 58, The largest known poputation of endangered
humpback chuty fives in the lowermost Little Colorada River,
Arizona. This adult, 36.0 cm in total length, was
photographed at Willow Beach National #Fish Hatchery.
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Figure 60. Flannelmouth sucker, 28.5 cm in
zona. This species remains common in th

total length, from the Virgin River, Ari-
¢ upper Colerado River basin, but has

disappeared entirely from the lower basin (including the Gila River drainage)

downstream from Lake Mead,

moderate rapids and riffles in pursuir of borrom-
dwelling invertebrates, algae, and organic debris.
Bluehead mouncain-suckers (Fig. 61) tend o feed on
harder botoms, scraping algal films and ocher
organic materials (including clinging inverrebrates)
from rocks with their modified, carrilaginous jaws,

All three of the last species breed in spring on riffles.

Figure 61. Breeding adults of bluehead mountain-suckar,
ca. 45.C and 35.0 cm in total length, from the mouth of the
Paria River, Arizona. This species remains abundant within
its native range in the upper Colorado River basin.
Photograph by W, G. Kepner.

30

Canyon-bound reaches of the Rio Yaqui are
‘occupied by roundeail chubs, Yaqui suckers, and
Yaqui cadfishibagre del Yaqui (Fig. 62). Beauriful
shiners and Mexican stonerollers live along the banks
and in quieter places. It is nocable here thar lirle
sampling has been done in chese reaches, which are
mosty isolated and accessible only by river. Ir will
not be surprising if future collectors in che Rio
Yaqui and its major criburtaries discover new species
of swift-warer fishes.

The fish community of wider, less dramacic lower
parts of the Colorado River. most of which is now
dry or otherwise highly modified, consisced of a
small number of special kinds, plus in its lowermose
reaches a few marine species that encered from the
Gulf of California. Freshwarer fishes of the lowermost
reach included Colorado squawfishicharalose, bonyrail/
charalito eleganti, and razorback sucker/matalote
Jorobads, all of which passed teadily chrough caayoen
reaches, buc rarely lived chere. All available evidence
indicates that squawfish and razorback were
abundant and thae boayrail was common as well.
Flannelmouth sucker, woundfin, and roundeail chub
also were present, bur are represented by only a few
specimens in early collections and must have been
relatively rare. Shallow sloughs and backwarers
supported desert pupfish. Roundrail chub, Yaqui



Figure 62. Yagqui catfishibagre del Yaqui, ca. 38 em in total length, from the Rio- ; [
Sirupa (Rio Aros) mainstream, Chihuahua. This species, considered of special
concern, almost certainly lived in the past in San Bernarding Creek, Arizona. 1t
remains reiatively common in the Ria Yaqui systerm. ]

sucker, and Yaqui catfish are joined by Pacific Habirats of Colorado squawfish (Figs. 63-64)
shadlsardinita del Pacifico and Sinaloan cichlid/mojarra include deeper pools, eddies, riffles, sloughs, quiet
sinaloense in che lowermost Rio Yaqui. No scudies backwarers, creek mouths, swift runs, and shallows
have appeared on the ecology of any of these five along shore. This is the largest Norch American
species in Mexican waters, bur as already covered, minnow, achieving lengths of almost 1.8 m and
the roundrail, sucker, and catfish have conspecific or perhaps 45 kg in weighe. Young move into

close relatives in stwreams of che Uniced Stares, where embayments and backwarers tlong the channel, and
some data are available. . feed mosty on cruscaceans and insecrs, shifting to

Figure 83. Colorado

' squawfish/charalote caught
near the mouth of Cherry .
Creek, Arizona, near the
turn of the century. This
endangered species is now
extirpated from the lower
Colorado River basin.
Photograph provided by
W. L. Mincklay.
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Figure 64. Colorado squawfish/charalote, 36.0 cm in total length. The specimen is a
hatchery-reared offspring {1974 year-class) of broodiish captured in the Green River

basin of Utah.

fishes after becoming longer than 75 to 100 mm.
Adults eac other fishes and thus probe and wander
extensively in search of food. A squawfish of 90 ¢m
long or more must have devoured almost any ocher
fish in the river.

Squawfish spawn over gravel bars in channels of
-rivers in spring or. summer, after water remperatures
exceed 20° to 21° C. They often move long
distances to reproduce, and teturn year afrer year to
the same of a similar spawning area. Mazjor runs in
spring into the Gila River, well documented in old
newspaper accounts, must have been related w
spawning. Breeding squawfish become silvery
above and creamy vellow on the belly wich an
intense array of brighe golden flecks on the upper
" sides. '

Razorback suckers (Fig. 63) tended to occupy
strong, uniform currents over sandy bowoms. They
also lived in eddies and backwarers lateral ro che
river channels, sometimes concentraring in deep
places near cut banks or fallen trees. Large adulss
approached or exceeded 75 ¢m in length and more
chan 5.0 kg in weight. A remnant population of
large adults in Lake Mohave, Arizona-Nevada,
spawns from late January chrough April over gravelly
botroms in relatively shallow water (Fig. 66). Males
become dark brown o black on the back and
develop a russet- to orange-colored lateral band and
vellow belly. Coarse, sharp tubercles, which are horn-
like outgrowths of skin. are developed on the anal,
caudal, and pelvic fins. and on the caudal peduncle.
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These funcrion to hold the female during the
spawning act. Fernales char have spawned cepeatedly
may be scarred and abraded from conracts with
males and with rocky botwoms. The eggs are adhesive
and are deposited in spaces berween gravels. They
hatch in a few days and young move co the shoreline
for a time.

Despire successful reproduction, chere is no
evidence for successful recruitment of young fish inco
the Lake Mohave population for more than two
decades. Larvae mysteriously disappear before
achieving 15 mm rtotal length. The same situation
appears to exist in other, riverine parts of the
Colorado River basin, and che species is proposed
for listing as endangered. Under nacural conditions
in streams, young fish must have occupied
shorelines, then moved with growth into habicacs
similar to chose just described for young squawtish.
Razorbacks feed mostly from che botrom, bur have
elongared, “fuzzy” gillrakers and a subcerminal
mouch boch characreriscic of plankronic or detriczl
feeding habits.

Remarkably littde (s known of the ecology of
bonvrail (Fig. 67), and they are almost gone in
nature. A small populacion persists in Lake Mohave.
bur only a few have been recorded from che upper
Colorado River in recent years. As with razorbacks.
there are no records of successful recruirment of this
species for maay decades: specimens caught in
nature all appear to be old (35-40 yr) adules.
Bonytail are large, screamlined fishes char have lony



Figure 65. Male razorback sucker/matalote jorobado, §7.5 cm in total length, from
Lake Mahave, Arizona-Nevada. This formerly widespread, mainstream species of the
Colorado River basin is now reduced to three local populations and scattered
individuals. There are no records documented by specimens from Mexico since near
the turn of the century, it has been proposed for listing as endangered throughout its
range. .

Figure 66. Three male razorback suckersimataiote jorobado approaching a famaie in a
spawning aggragation in Lake Mohave, Arizona-Nevada. Photograph by Gordon
Muetler
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Figure 87. Beonytail/charaiito elegarti, 52 cm in total length, from Lake Mohave,
Arizona-Nevada, This is considered by many workers to be the most endangered
freshwater fish in western North America. An attempt is underway o move ail
individuals encountered in nature into captivity to serve as a broodstock for future

réintroduciions.

been thoughr to be adapted to turbulent habirats,
similar to those inhabited by humpback chubs. It
seems more likely, however, chat their body shape
makes them most at home in relatively swift but
laminar flow, as is still found over smooth sand
bortoms in the Colorado River channel. A few aduics
examined for food habirs had eaten a high
percentage of rerrestrial invertebrates, drifting insects
thar had been blown by wind or otherwise fallen into
the river. Occurrence of adult aquaric insects in
stomachs also implies feeding ar or near che wacer
surface. The only reproductive activities recorded for
boayrail are of aggregacions of adults over gravelly
“reefs’” in artificial impoundments; habicats and
activities of voung are unkaown in nature. The
largest recorded bonyrail was about 65 c¢m in length.
Two ocher species of the mainstream Colorado
River acrain relatively large sizes. Flannelmouch
suckers can grow o nearly a meter in length and
roundeail chub to more cthan 40 cm; both are
discussed elsewhere. The next two species are
refatively small, Woundfin (Fig. 68) rarely exceed 10
cm long, and desert pupfish rarely exceed 40 mm,
even as an excremely large adule. The firsc chree of
these were rare in early collections from the lower
. Colorado River basin, and che last was almost
cerrainly common in more ephemeral habitar oo
severe for other species, such as on che dela itseif.
Deserr pupfish persist on the dela ac present,
typically in highly saline pools associated with
inflowing springs and seeps. -
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The woundfin was the only small, shorr-lived
species known from the channel of the lower
Colorado River. This species is one of a unique
group of North American minnows in having che
leading rays of its dorsal fin modified into a scout
spine. Other members of this minnow group also
have such rays, bur not so specraculacly developed.
The species is adapted for life in highly turbid wacer
over shifting sand bottoms. Its fins are large and
sickle-shaped, and dorsal streamlining is excreme
while the lower body is flattened o fic closely to the

Figure 68. Woundfin, ca. 30 mm in total length, from the
Virgin River, Arizona. This endangered species. once known
from both the lower Colorado and Gila rivers. is now
completely restricted to the Virgin River mainstream.
Nevada-Arizona-Uitah,



bottom. The scales are reauced o bony platelecs,
some of which form longitudinally arranged ridges
thar may fuaction ro direct water over the body

surface and assist in mainrenance of position ia swift

runs. Woundfin selece areas with rocky subserace (n
currenc for spawning, at a temperature of abour 25°
C. Young grow rapidly, achieving lengths of 20 o
40 mm a month or two afrer hacching. The species
was known from the Gila and lowermost Colorado
rivers in the late 1800s bur since then has been
found only in the Virgin River mainstream.

In the Rio Yaqui, the Pacific shad/sardinita del
Pacitfico (Fig. 69) is a midwater inhabitant of lakes or
open parts of rivers. They feed on finely divided
detrical macerial from che botom or on plankron in
the water column, and in doing so act as an avenue
for these foodscuffs chrough the foed chain to larger
fishes. Shad in freshwaters provide a food base for
predatory fishes just as anchovies provide food for
larger fishes in the sea. With construccion and filling
of reservoirs in the Rio-Yaqui system, Pacific shad
appeared far inland, thus acting as forage for larger
fishes in those newly created habirars. The chreadfin
shad, a similar species from eastern drainages of the
United States and Mexico, has recendy been
incroduced into the Rio Yaqui basin, the resules of
which are nor predicrable.

The Yaqui cacfish (Fig. 62) resembles the common

channel catfish of eastern North America. They
commonly achieve more than 40 cm in length and a
kilogram in weight, and live in relatively deep wacer

during the day, only to move onro riffles and runs ac

night to feed. The few stomachs that have been
_examined contained aquaric invertebrares, ocher

Figure 70. Sinaloan cichlid/mojarra
sinaloense, 12.5 cm in total
tength, from Rio Chico, Sonora,
Status of this species is unknown,

Figure 89, Pacific shad/sardinita del Pacifico, 17.8 cm in
total length, from Marina del Rey, Presa Alvaro Obregon,
Sonara, Status of this midwater, possibly estuarine species
is specutative, it is Knawn from scatterad localities nedr the
sea in western Sonora.

fishes, and organic debris. Spawning is appareatly
similar to channel cacfish, with the male defending
eggs in 2 depression or hole in the bank and
protecring his newly hatched young for a time.
Young live in shallower water than adults, often on
riffles among cobble and boulders. Channel, blue,
and flachead cacfishes from eascern Norch America
have now been introduced into che Rio Yaqui
system, and there is already evidence of hybridizacion
berween the first and che Yaqui catfish.

Last among che freshwater fishes characrerizing che
lowermost Rio Yaqui basin is the colorful Sinaloan
cichlid (Fig. 70), which lives in quier warters of
the mainstream, creek mouths, and sloughs and
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backwazers, Cllhiids are ropecal in 0 punion. oad
the lower Rio Yicui 5 the acriernmost Hmie ot
aztural vovurrenge Ot s EFOUP on che west cudst of
Mexico. Sinuioan cchiids o lenuehs or ac lease 23
e and weights of 0.3 ke :\.utmng is knowa or (s
breeding habics. but most species of this group
spawn iq spring and summer, Youny are aggressively
guarded by a parent uncil large enough to fend for
themselves. They then move w guier vegetated areas
to feed and yrow. Cichlid species sometimes have
highly >peu.1hzcc food habics. bur Sinaloan cichlids
appear 0 be generalises, feeding on decrital macerials,
invertebraces, and aquacic vegeracion.

Ma:me S pecws

It: would be remiss not ro include a few marine
components of the fish faunas of these rwo river
basins, especially since aquatic communicies of che
deltas received essencially no study before cthey were
‘highly modified ot esseatially destroyed by upstream
developments. Most fish species from the Guif of
California scarcely penetrated the Colorado River
upstrearn pasc the zone of cidal influence. Oaly
striped mullet//isz and Pacific renpounder/machere
moved far inland. The giant totodbaltoroba (Fig. 71),
endemic to the upper Gulf of California, spawns in
the Colorado River estuary, and was an impertant
commercial fish in cthe past. [t has almosc
disappeared due to overfishing and likely as a resule
of changes following construction of mainstream
dams in che United Srates.

A substundally lae. marine thuna existed on the
Rio Yagui delta. Scriped muller (Figo 72) are
common. and comprise 1 major resource tor
Mexican tishermen, Ocher kinds of mullers are
presenc, rerecting che cropical influences in chis more
southern fauna, Sea trouss are present, and snooks

 .come into distributaries und move as far upstream

as the dam ac Presa Alvaro Obregon, more than 100
km from the sea. Machere also is presenc, as are two

“'marine carfishes.

The most upstream record for striped muller in

the Colorado River is near Blythe, California, abour

300 km from the sea. Pacific tenpounder (Fig. 73)

-moved abour half thar distance, ro near Yuma,

Arizona. Both occupied the Salton Sea after it
filled in 1905-07, buc disappeared after a few

~ years, presumably due to lack of reproductive

success. Both species now move upstream in che Rio
Yaqui to the insurmountable dam forming Presa
Alvaro Obregon. There is no informartion on cheir
distributicns prior to construction of chac dam.
Machete rarely exceed 36 cm long in the lower
Colorado River, but they achieve 91 ¢cm or more in’
length in the sea. Its major prey are small plankron-
feeding fishes such as anchovies that school in rich
estuarine areas.

Striped muller form a substantial part of the fish
fauna in mouths of major tropical and subtropical
rivers worldwide. They remain an important
componert of the deltaic fish community of the
lower Colorado River, feeding mostly on decrirus,
finely divided organic materials chat accumuiare in
quiet places. Muller cypically spawn in the sea, and

Figure 71. This photograph of a
totoabaltotoaba being handled on
a research vessel provides a
perspective of the size of this
giant endemic of the Gulf of
Catifornia. Photograph provided
by J. R. Hendricksan.



Figure 72. Striped mullet/fisa, 38 cm in total length, from Estuaric de Santa Clara,
Sonora. This predominately marine species enters the lower parts of major rivers
throughout maost of the tropics worldwide; it was not considered by the American Fish-
eries Society.

vo the surface, or as points where water accumulating
at higher altitude and percolating chrough porous
strata emerges. Water from deep sources often is hot

their young move into estuaries co feed and grow.
Young individuals (to 13 cm roral length) swarm in
the Colorado River estuary; larger (presumably older)

fish tend 0 move farther upstream when water is
available. When adult (longer than 35 cm) chey
disappear from freshwater, moving back tw the sea
to reproduce.

Fishes of Desert Oases

Springs rising from subsurface sources sometimes
form special aquartic habirats in deserts, which may
be inhabited by equally special fishes. Springs occur

where fractures in the earth allow deep warers to rise

Figure 73. Pacific tenpounder/
machets, 15.0 ¢m in total length,
from Estuario de Santa Clara,
Sonora. This relative of the tarpon
was not considered by the
American Fisheries Society.
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and charged with gasses and salts otherwise
uncommon ta a region. Others represent a simple
intersection of a local warer table wich che land
surface. Spring water is typically clear and conscanc
in volume. Fishes living in such piaces have few
environmental cues ocher than daylength—chere are
no spring floods or summer droughts, seasonal
temperature changes, or changes in substrate or
turbidity wich which o0 deal. They may thus -
reproduce throughour the year and grow at d-
constant rate dependent on populamon size racher
than physical factors. o




Relative inaccessibility and 1 dme lag «
construction of reservoirs in Mexico has isolaced chat
region from incroduced fishes. Populacions of aon-
native fishes are only now becoming available to
invade and populate Mexican watersheds, and
inceractions amonyg inrroduced and native species in
that councry are only beginning. The boctom line is,
when noa-qnative fishes become dominane, native
fishes disappear. This parrern has been repeated with
minor exceptons throughout western United Stares,
and may be predicted with confidence in Mexico.

This 2nds the presenwtion, wich e hypothesis
thar biolegical tnteractions are che ultimace e
causiny disappearance of narve fishes in the Unieed
Stares. 2ven where phvsical and chemical conditions
resemble cthe natural state. The “how™ of species
replacement has been avoided. other than by
pronouncement and inference, and is left co fucure
research. Unique possibilities exist co tesc these ideas
through experimentarion under fieid conditons. and
to apply che findings to perpetuacion of native fishes
and narurzl aquaric systems, if humans chose to do so.
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APPENDIX II. LIST OF COMMON AND SCIENTIFIC NAMES

NATIVE SPECIES

Tarpons and tenpounders, Family ELOPIDAE
Pacific cenpounderimachete

Anchovies, Family ENGRAULIDAE

Shads, Family CLUPEIDAE

Pacific shadlsardinita del Pacifico
| Salmons and trours, Family SALMONIDAE

Apache trout .

Mexican golden trout/trucha dorade mexicana

Gila trour

San Pedro Martic trout/trucha de San Pedro Martir
Yaqui trout/trucha de Yaqui

Minnows, Family CYPRINIDAE

Longfin dacelcharalito aleta larga
Mexican stoneroller/rodapiedras mexicano
QOrtnate minnow/serdinita ornata
Beauriful shinet/serdiniza hermosa
Humpback chub

Sonoran chublcharalito sonorense
Bonytaillcharalits elegants

Desert chubl/charalito del desierto
Gila chubl/charalite del Gila
Yaqui chublcharalito Yaqui
Roundrtail chublebaralite alera redonda
Uundescribed chub (Rio Yaqui)
Pahranagac spinedace

White River spinedace

Virgin spinedace

Lirde Colorado spinedace
Spikedace

Moapa dace

Woundfin/charalito

Colorado squawfishicharalore

Las Vegas speckled dace
Speckled dacelpesecite moteads
Loach minnow/charalite adornads

Suckers, Family CATOSTOMIDAE

Yaqui sucker/matalote Yagui
Cahira sucker/matalote cabita
Sonoran sucker/matalote sonorense
Flannelmouch sucker/mataloce

Elops affinis

Dorosoma smithi

Oncorbynchus apache
Oncorbynchus chrysogaster
Oncorbynchus gilae
Oncorhynchus mykiss nelsoni
Oncorbynchus sp.!

Agosia chrysogaster
Campostoma srnatum
Codoma ornata
Cyprinella formosa
Gila cypha

Gila ditaenia

Gila elegans

Gila eremica

Gila intermedia

Gila purpurea

Gila robusta

Gila sp.

Lepidomeda altivelis
Lepidomeda albivallis
Lepidomeda mollispinis
Lepidomeda vittata
Meda fulgida

Moapa coriacea
Plagopterus argemtissimus
Prychochetlus lucizs
Rhinichthys deacons
Rhinichthys oscuius subspp.?
Tiaroga cobitis

Catostomus bernardini
Catostomus cabita
Catostomas insignis
Carostomas latipinnis
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NATIVE SPECIES{‘\\;ancinued)

Leopold suckerimataiote del Buvispe

Opara sucker/matalste Opta

Lirmie Colorado sucker

Desert mountain-sucker/matalote dei desierty
Bluehead mountain-sucker

Rio Grande mounzain-sucket/maralote del Rio Bravo
Razocback sucker/matalote jorobads '
Ariid cacfishes, Family ARIIDAE
Bullhead catfishes, Family ICTALURIDAE
Yaqui catfishibagre del Yaqui

Livebearers, Family POECILIIDAE

Gila topminnow/charalitn

Yaqui topminnow/charalite

Common name unknown

All-female ropminnow

Common aame unknown

. Killifishes, Family CYPRINODONTIDAE

Desert pupfishicachorrito del desierto
Whitefin pupfishicachorrite aleta blanco
Monkey Spring pupfish

Mexican livebearers, Family GOODEIDAE :
White River springfish |

- Mullets, Family MUGILIDAE

Striped mullev//isa

Cichlids or Mojarras, Family CICHLIDAE .-
Sinaloan cichlidimofarra sinaloense

Drums and sea trours, Family SCIAENIDAE.
Toroaba/:ata&éa .

Snooks, Family CENTROPOMIDAE

NON-NATIVE SPECIES
Gars, Family LEPISOSTEIDAE
Bowfins, Family AMIIDAE
Pikes, Family ESOCIDAE

Northern pike

Cutostomus leopuldr
Catastomus wigginsi
Catostomus sp.
Pantostens clarki
Pantostens discobolns
Pantosteus plebeius
Xyrauchen texanus

letalurus priced

Poeciliopsis o. occidentalis
Poeciliopsis o. somoriensis
Poeciliopsis monacha
Poeciliopsis monacha-occidentalis
Poeciliopsis prolifica

Cyprinodon macularius
Cyprinodon sp.
Cyprinodon sp.

Crenichthys baileyi
Mugil cephalus
Cichlasoma beani

Cynoscion macdonaldi

Esox lucius
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NON-NATIVE SPECIES (Cor 1ued)

Shads, Family CLUPEIDAE
Threadfin shad
Saimons and trours, Family SALMONIDAE

Rainbow trous
Curcthroar trout
Brown trout
Brook trout

Minnows, Family CYPRINIDAE

Common carp
Grass carp

Red shiner
Golden shiner
Fathead minnow
Redside shiner

Freshwater carfishes, Family ICTALURIDAE

Black builhead
Yellow bullhead
Channel catfish
Blue catfish
Flathead catfish

Sunfishes, Family CENTRARCHIDAE

Green sunfish
Bluegill

Redear sunfish
Smallmouch bass
Largemourh bass
White crappie
Black crappie

Temperate basses, Family PERCICHTEHYIDAE

White bass
Yellow bass
Striped bass

Perches and darters, Family PERCIDAE
Walleye

Cichlids (tilapias), Family CICHLIDAE
Blue tilapia

Mossambique mouthbroode
Zill's tilapia '

Dorosoma petenense

Oncorbynchus mykiss
Oncortynchus clarki
Salmo trutta

Salvelinus fontinalis

Cyprinas carpto
Ceenopharyngodon idellus
Cyprinella lutrensis
Notemigonus crysoleucus
Pimephales promelas
Richardsonius balteatus

Ameiurus melas
Ameiurus natalis
Ictaluras punctatus
Ietalurus furcatus
Pylodictis olivaris

Lepomis cyaneilus
Lepomis macrochirus
Lepomis microlopbus
Micropterus dolomieui
Micropterus salmoides
Pomoxis annularis
Pomoxis nigromaculatus

Morone chrysops
Morone mississippiensis
Morone saxatilis

Stizostedion vitreum

Oreochromis aurea
Orsochromis mossambica
Tilapia zilli

This common name is applied, collectively, to trouts of Sonora and Chihuahua (rios Yaqui, Mayo, and Casas Grzades

basins).

Systematics of the speckled dace complex has defied interpreration for years, A number of subspecies are described, some

of which are listed as imperiled, and others remain widespread and relacively abundanr.
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Section IV

Riparian Areas and Wildlife Habitats

A. The Riparian Ecosystem

Although riparian areas cover oniy a small percentage of the landscape, they are among the most
biologically productive of all lands. A basic knowiedge of riparian ecosystems and the functions
that oceur within these systems is essential to understanding their biological importance.

An ecosystem can be defined as a discrete geographic unit of the landscape consisting of various
biotic and abiotic components which are related through interchanges of chemical nutrients and
energy (Collier et al. (973, Bailey 1982). More simply, an ecosystem consists of a community
of organisms together with its physical habitat. The boundaries of ecosystems are open and
permeable to allow for the transfer of energy and materials to or from other ecosystems.

Riparian areas are found at the interface between terrestrial (upland) and aquatic ecosystems and,
therefore, interact with both. Because of their transitional location within the landscape, riparian
areas are especially complex. This transitional zone, or ecotone, is influeticed by changes in
upland activities as well as by changes occurring in the stream channel, lake or marsh bed. .The
biotic and abiotic components of the riparian system are inextricably linked to groundwater,
surface water and hydrologic processes in the aquatic environment and to changes in vegerative
cover, rates of erosion and surface water run-off in upland ecosystems. -~

Riparian systems can also be viewed as being connected linearly, forming corridors along the
network of water courses within a watershed. These water courses provide a means of
transferring energy, nutrients, genetic material and abiotic components along the system. The
associated riparian area provides natural travel corridors for wildlifé movement and a linear
patchwork of wildlife habitats that, [n desert areas, is dramaticafly different than the adjacent
upland vegetation (Figure 29). These travel ways keep areas from becoming reproductively
isolated. e

The linear connectedness and the ecotonal nature of riparian areas illustrate the principle that
changes in-one part of the system may directly influence other parts of the system. In other
words, a stand of riparian vegetation is influenced by surface and ground water, flood events,
nutrient availability, the dctions of invertebrates and wildlife, adjacent land uses and numerous
other components. Because one aspect cannot and should not be viewed in isolation of other
components, riparian areas should be examined within the context of the entire watershed.

Riparian areas are intimately tied to the watercourse along which they are located. As dynamic

features of the landscape, they are constantly adjusting in response to geologic and hydrologic
forces (Brown et al. 1978). Disturbances of both upland and fluvial origin, such as flood and
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debris flows, affect riparian areas. Some of the hydrologic forces influencing

riparian ecosystems are:

-

1)
2)
3)
4)
5}
6)

i
>

periodicity and duration of flow (surface and groundwater),

depth and fluctuation of the water table,

interaction of regional and local groundwater flow systems,

rate of surface flow,

chemical composition of inflows (both surface and groundwater) and
temperature of the water and surrounding environment (Cooper et al. 1990).

Geologic influences include:

1)
2)
3)
4)
5)

depth of valley alluvium and degree of channel cutting,

width of valley floor,

valley and stream channel gradients,

channel sediments and floodplain soils and

interaction of regional water table with local aquifers and the topographic surface
(Cooper et al. 1990).

Geomorphic events include debris flows, sediment transport, scouring, sediment deposition,
channel migration and erosion.
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Understanding disturbance is critical to understanding riparian ecosystems primarily because
ecologically diverse areas are maintained by these natural disturbances (Naiman 1992). Because
the biotic community found in riparian ecosystems has had to adapt to constantly changing
conditions, a high degree of ecological diversity resuits (Kalliola et al. 1992). The high degree
of diversity in riparian areas is particularly evident in the vegetative communities found there.
Numerous studies of vascular plants in riparian areas show unusually high levels of biodiversity
(Nilsson 1986, Salo et al. 1986, Kalliola and Puhakka 1988, Nilsson et al. 1989, Raedeke 1989,
Tabacchi et al. 1990, Gregory et al. 1991, Kalliola et al. 1992, Nilsson 1992, Decamps and
Tabacchi 1993, Naiman et al. 1993, Stromberg 1993a). One explanation for this apparent
diversity is that riparian vegetation occupies one of the most dynamic areas of the landscape.
Distribution and composition of riparian vegetative communities reflect;

1) the intensity and frequency of floods; :

2) variations in climate as streams flow from high to low altitudes or across biomes;

3) disturbances imposed on the riparian corridor by upland environments (debris
flows, erosion), and; ' )

4) small-scale variations in topography and soils as a result of lateral migration of
river channels (Naiman et al. 1993),

Collectively, these forces create a mosaic of plant communities and provide a variety of habitats
in which a diversity of species are able to co-exist. Plant species richness and diversity tend to
greatly influence terrestrial and aquatic wildlife. :

Factors influencing the composition, size and function of riparian areas are also found to change
with elevation. The Brown, Lowe and Pase (1979) classification system described in Section
I, can be used to classify riparian plant communities according to where they are located on a
valley longitudinal profile. For instance, in the upper reaches of a valley, channel gradients tend
to be steep and stream energy is high. Very little sediment deposition occurs so floodplains and
riparian ecosystem development is minimal, usually occurring in narrow bands along the stream
corridor. The vegetation is dominated by scrub willows with conifers and aspen invading from
the adjacent uplands (Neff et al. 1979). At high elevations where valley gradients level off, wet
meadows are often formed. Some of these wet meadows are spring-fed and occur at the base
of mountains. They tend to be too wet for major tree encroachment and are dominated by a mix
of grasses, sedges and an assortment of forbs (Subirge no date).

- The mid-portion of the stream is characterized by the development of a narrow but distinct

floodplain. Within this zone, the floodplain tends to constantly adjust to changes in channel
aggradation and degradation processes (Cooper et al. 1990). These areas may be vegetated by
either mixed broadleaf deciduous commurities or cottonwood-willow communities (Neff et al.
1979). Cave Creek-and Turkey Creek-in the Chiricahua Mountains are examples of this zone.

At lower elevations, the stream gradient levels out and sediment depositional processes dominate.

It is within this area where the floodplain reaches its maximum development. Large streams or
rivers that occur lower in the watershed are characterized by larger and more diverse vegetative
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communities that develop in response to wide, geomorphically complex floodplains. These
broad floodplains are formed by hydrologic and geomorphic processes that result in seasonal
flooding, lateral channel migration, sediment deposition or aggradation, and formaticn of
backwaters and marshes (Naiman 1992). They tend to be dominated by cottonwood-willow
communities and mesquite bosques. In disturbed systems, cottonwood-willow may be replaced
by salt cedar. In Arizona, the San Pedro River and the lower Verde River provide excellent
examples of this type of riparian corridor.

We begin to see, then, that ecological linkages between the terrestrial and aquatic ecosystems
occurring in riparian areas take place within the context of the fluvial and geomorphic processes
that occur there. Modification of landforms by the actions of these processes may occur slowly
over long periods of time or may occur as large-scale, episodic events. Their spatial scale may
range from a localized shift in a stream channel to a basin-wide flood event. The result of these
events is the mosaic of landforms that characterize riparian areas such as stream channels,
floodplains, channel bars, terraces and alluvial fans. In fact, the shape and area of each of these
features is directly influenced by its location within the drainage network, the amount of
streamnflow and local geology and geomorphology (E. Swanson et al.- 1988).

P
Component processes of riparian ecosystems take on a pattern of interdependency with
geomorphic and hydrologic factors influencing development of riparian vegetation, and riparian
vegetation influencing the animal community, hydrologic and geomorphic factors. The following
statements illustrate these relationships. Disturbances and processes within the ecosystem
determine the spatial pattern and successional development of riparian vegetation. In the
presence of sufficient water, riparian area development increases as the width and depth of
- valley alluvium increases (Cooper et al. 1990). Valley floor landforms and associated riparian
vegetation form an array of physical habitats within the active channels and floodplains. The
streamside plant communities that occupy these habitats determine the abundance and quality of
nutritional resources for aquatic ecosystems (Gregory et al. 1991). Riparian vegetation, in turn,
influences the evolution of geomorphic surfaces. Networks of roots from grasses and woody
vegetation that cover the banks of streams and lakes increase resistance to erosion.
Aboveground stems of streamside vegetation increase channel roughness during overbank flow
and may decrease the erosive action of floods and actually cause deposition of sediment. This
interrelatedness between riparian vegetative communities, and fluvial and geomorphic processes
characterizes the riparian ecosystem. The complexity of relationships that exists between
riparian areas and adjacent streams and uplands makes it mandatory that any assessment of
riparian areas be based on an ecosystem approach, evaluating the total functional condition of
the system as opposed to a singular component.

The ADWR report mandated by this legislation (ADWR 1993) addresses the relationships
between riparian vegetation and hydrology including the effects of changes in water availability
and streamflow on riparian vegetation. It is our intent to present information in this section that
supports the ADWR report, but that focuses more heavily on relationships between riparian areas
and wildlife.
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B. Functions and Values of Riparian Areas

Factors that affect landform, and vegetative and wildlife diversity consequently infiuence the
diversity of functions occurring within a riparian area (Naiman et al. 1993). These factors are
the key to functional assessment of riparian areas. The term "functions” refers to biological,
chemical, or physical processes that occur in riparian areas and wetlands as a result of the
geomorphic, topographic, physiographic and hydrologic position in the landscape (Jakle 1991).
Functions are part of the self-sustaining properties of the ecosystemn. They operate within a
riparian area whether or not they are viewed as important to society (Adamus et al. 1991).
Some functions may also have a corresponding societal value. However, *value" denotes the
social significance of an attribute. This dichotomy is the origin of the commonly used phrase
*functions and values.” .

Some examples of riparian values inciude importance to wildlife, recreation, scenic and aesthetic

qualities, water quality, commercial/agricultural activity, waterborne commerce and urban
development. Because values are determined by society, this factor is subject to change over
time as societal views of resource values change. Therefore, it is important to separate out the
evaluation of function and the determination of value. . Functional assessment should be firmly
grounded in the natural and physical sciences. Indicators of value should be developed by the
appropriate discipline (i.e., economic indicators are quite different from biological indicators.).

Some functions of riparian areas are very well understood while others may be virtually
unknown. Much of the discussion about functions of riparian areas has been inferred from
research on wetlands or more mesic riparian ecosystems. The Wetland Evaluation Technique
(WET) developed by the U.S. Army Corps of Engineers (COE) is an example (Adamus et al.
1991). The technique is a rapid approach to wetland evaluation based on information about
correlative predictors of wetland functions. Predictors, or indicators, are based on extensive
review of wetlands research. Because this technique was created for nationwide application, it
did not take into account regional variations in wetlands and riparian areas.

Riparian areas in the arid and semi-arid Southwest sometimes "behave" differently than riparian
areas in the eastern, midwestern and coastal areas. In actuality, these “behavioral differences”
are the result of the system’s response to a unique set of climatic, ecologic, hydrologic and
geomorphic factors influencing the ecosystem. Consequently, scientists and land managers have
had to exercise caution in applying studies conducted on wetlands or riparian areas that
developed under one set of conditions to areas that developed under a different set of conditions.

One of the most complete evaluations of existing data on riparian functions in western
ecosystems was conducted by Cooper et al. (1990) for the U.S. Environmental Protection
Agency (EPA). The study first assessed the extent of scientific literature that exists on the
subject of riparian area functions in the Intermountain West. This exercise was followed by a
discussion of the functions and values associated with wetlands, as listed in WET (Adamus et
al. 1991) and an evaluation of their applicability to western riparian areas. In addition, the study
discusses whether there are sufficient scientific data to suggest that riparian areas perform a
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particular function and how to evaluate that function.
Cooper et al. (1990) attributed the following broad classes of functions to riparian areas:

1) sediment stabilization;

2)  water quality functions;

3y production export;

4) flood flow alteration;

5) groundwater recharge/discharge, and;

6) terrestrial wildlife and aquatic diversity/abundance.

Both Cooper et al. (1990) and Adamus et al. (1991) provide detailed discussions regarding these
functions. For purposes of this report, a brief description of each function is presented below.
This is by no means a comprehensive summary of riparian and wetland functions. For
additional discussions on riparian and wetland functions and values, the reader is encouraged to
review Brown and Lowe (1978), Jahn (1978), Knight and Bortorff (1984), Soil Conservation
Service (1987), DeBano and Schmidt (1989), Chaney et al. (1990), Williams (1990), Brinscn
(1992), Pitt.(1992), and Finch and Ruggiero (1993). ~

1. Sediment Stabilization

Sediment stabilization includes consideration of two processes. The first is the removal of
sediment from the water column and the second is the prevention of sediment from entering the
water column. Sediment removal is accomplished through bed load or suspended sediment
deposition within the channel or through overbank flooding. The type and density of riparian
vegetation, both on the bank and in the channel, increases channel roughness which decreases
the velocity of water, slowing erosion and enhancing deposition of sediments. Other factors
affecting channel roughness are bed material, channel geometry, obstructions and degree of
meandering. P

Sediment contributions to a stream are typically from bank erosion and surface runoff. Riparian
areas may modify water quality impacts from other stream reaches or upland areas by assisting
the processes of sediment deposition, removal and filtration. Riparian vegetation plays an
important role in preventing sediment deposition into the stream channel by stabilizing stream
banks and stream beds. Trees and shrubs are excellent protectors of bank soil because their
roots penetrate deeply and often provide a physical barrier between the stream and soil. Rushes,
sedges and reed grass are especially effective in stabilizing submerged soil while reducing the
grosive impact of waves and stream current (Seibert 1968).

Buffer strips of riparian vegetation serve to trap sediments from upland erosion reducing the
amount that enters the stream. The width necessary for effective filtering (buffer zone) depends
on characteristics of both the erosional area and the buffer area. In the riparian area, type and
distribution of ground cover, slope and resistance of the buffer zone to deterioration are factors
important to buffer zone effectiveness.
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2. Water Quality Functions

Water quality functions include retention and removal of sediments and toxins as well as

retention and transformation (cycling) of nutrients. Some wetlands and riparian areas accomplish

these functions on either a net annual basis or during the growing season by:

1) physically or chemically trapping and retaining inorganic sediments;
2) physically or chemically trapping and retaining chemical substances generally
toxic to aquatic life;
3) retaining or transforming inorganic phosphorus into an organic form;
4) retaining or transforming nitrogen into an organic form or transforming
{removing) nitrogen into a gaseous form (Cooper et al. 1990).

Removal of metals from the water column >requires processes such as ion exchange and
adsorption to sediments and dissolved organic matter, precipitation as oxides, pH changes, and
plant and microbial uptake (Cooper and Emerick 1987, Cooper et al. 1990).

Large quantities of nitrogen in the water column can result in degraded water quality through
promotion of algal blooms and enhancement of populations of undesirable species (Sather and
Smith 1984). The primary mechanism for removal is nitrification or denitrification by bacteria.
Nitrogen compounds are effectively removed by saturated, low gradient wetlands where nutrients
come into contact with reduced, fine-textured or organic soils (Cooper et al. 1990). Itis not
known whether well-drained, sandy alluvial soils along streams and rivers support this function.
However, according to Skinner et al. (1984), soils near stream edges, even along high gradient
streams, are usually wetter, with more abundant organic matter and little dissolved oxygen, and
may be important sites for the regulation of nutrient inputs into surface waters. Thus, while

 the main portions of riparian forests and floodplains do not perform nitrogen removal functions,

smaller portions of these ecosystems may.
3. Production Export

Production export pertains to the flushing of organic plant material from wetland and riparian

lands into streams. The plant material is a food source for aquatic organisms. According to

Cooper et al. (1990), very few studies address key questions on the value of riparian vegetation
for food chain support. Research points to the importance of debris dams and other retention

_devices such as boulders, branches and roots in retaining litter in the streams where it can be

processed to support large populations of aquatic insects. Beavers can also play an important
role in retaining sediment and organic matter, thereby reducing the amount of nutrients going
downstream.

4, Flood Flow A;teration

?Ioc-d flow alteration refers to the storage of water on or in the floodplain and or alteration of
its velocity. The primary result of flood flow alteration is a reduction in downstream flood
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peaks and decreased frequency of downstream overbank flooding. This process can also result
in an improvement in water quality as sediments are deposited outside the stream channel where
they can be stabilized. Cooper et al. (1990) state that there are only a few reports on observed
effects -of rinarian lands on flood flows. However, they present a number of methods to
calculate flood flows at gaged and ungaged sites using various models and techniques.
- Characteristics or measurements used to calculate or estimate flood flows include stream type,
source of flood (e.g., snowmelt, thunderstorm, etc.), drainage area, mean basin elevation,
average annual precipitation, basin slope, bankfull width and land use.

5. Groundwater Dischapge!Recharge

Groundwater discharge occurs when there is a net movement of groundwater to the surface.
Groundwater will discharge into a riparian area when the regional or local water table is higher
than the surrounding water table (Cooper et al. 1990). When this discharge occurs in a riparian
area or wetland, the alluvial soils have the ability to store the water. It is then slowly released
to surface systems (streams or marshes) at low water periods. The overall effect on low flows
will depend on the amount of surface storage area available in the soils or alluvium,
P

Groundwater recharge is the net movement of surface water into groundwater. The groundwater
may be at a considerable depth, such as a regional aquifer. In the arid and semi-arid Southwest,
recharge to the alluvium tends to occur during high flow events. In mountainous areas,
snowmelt is an important factor in providing a large and consistent supply of water for
streamflow and recharge into alluvial aquifers.

6.  Terresttial Wildlife and Aquatic Habitat

Distinctions between wildlife functions and wildlife values are often clouded by incorrect use of
terms in the literature. Wildlife may perform or support certain processes within the context of
the ecosystem. This is a function. However, riparian areas may be valued for providing high
quality wildlife or fisheries habitats. For this discussion, we group wildlife and fisheries
diversity and abundance with riparian functions because of the precedent set by Adamus et al.
(1991) and Cooper et al. (1990). This choice is due to the fact that development of indicators
of wildlife diversity and abundance are based in the natural and physical sciences, as are other
functional indicators, and are formulated in a similar manner.

Wetland and riparian areas are very productive ecosystems and provide important habitat for
many wildlife species in Arizona (Brown et al. 1979, Ohmart and Anderson 1982, Anderson and
Ohmart 1984). That productivity and importance is at least partly a reflection of the availability
of water and rich alluvial soils, The combination of water and soils sets the stage for
development of potentially diverse and structurally-complex vegetative communities. Structural
diversity (different layers of vegetation, different ages of plants, and ground litter) in the plant
community provides a wide diversity of habitats for wildlife (Kupchella and Hyland 1986).

Riparian areas provide many critical life support functions for wildlife. They may provide
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habitat components dealing with defense, escape cover, food or prey, feeding substrate, nest or
birthing substrate, reproduction, resting substrate, and temperature regulation (Jones 1986).
Different wildlife species require different situations to meet their specific habitat needs.
Because of vegetative diversity and close proximity to water, riparian areas typically provide
a wide variety of habitat components. Riparian areas, therefore, typically meet the needs of
more wildlife species than the adjacent upland areas. '

Some species of wildlife are tied to riparian areas throughout their lives (obligates), while others
only depend on them during certain periods of their lives (facultative). Ohmart and Anderson
(1986) report that more than 60 percent of vertebrates in the arid Southwest are obligate users
of riparian areas. Another 10 to 20 percent are facultative users.

Obviously, fish- require water, but they are dependent upon riparian areas for more than just
water. Shade, escape and hiding cover, and food items (insects and organic debris) may be
products of the surrounding riparian plant community (Meehan et al. 1977, Wesche et al. 1985).
Indeed, the capability of streams to produce or support fish often is correlated with condition
of riparian vegetation (Cuplin 1986). Riparian vegetation is an important food source for stream
organisms (Mahoney and Erman 1984). Macroinvertebrates that consume aquatic vegetation and
detritus provide fish with most of their food (Cuplin 1986), Leaf fall provides much of the
detritus found in streams, ‘

Amphibians are dependent on water for reproduction, but other life support functions may be
provided by either water or the surrounding riparian area (Jones 1986). In the Sonoran Desert,
about 80 percent of amphibian species are obligate or facultative users of riparian areas (Ohmart
and Anderson 1982). Some reptiles are also tied to riparian areas during their life cycles (Jones
and Glinski 1985, Jones et al. 1985). Of these, only two turtle species, one lizard species, and
three snake species are considered riparian obligates (Ohmart and Anderson 1982). Reduction
of naturally-occurring water and modification of habitats has been shown to affect composition

- of reptile and amphibian species in riparian areas (Jones 1988).

A number of studies have shown that riparian areas support very high densities of breeding
birds, including neotropical migrants (Carothers et al. 1974, Anderson and Ohmart 1984,
Johnson and Jones 1977, Hehnke and Stone 1978). The bald eagle, common black-hawk, gray
hawk and zone-tailed hawk are four raptor species in Arizona that are dependent on riparian
areas for nesting and foraging (Ohmart and Anderson 1982, Kochert 1986).

For some mammals, the presence of running water is more important than the associated plant
community. Species dependent on perennial water include river otter, beaver, muskrat and
water shrew. Associated with riparian areas but less dependent on water are some bats, ringtail
cat, raccoon, Arizona-gray squirrel and Apache -fox ‘squirrel “(Minckley and Brown 1982,
Hoffmeister 1986). Beaver dams create conditions that increase growth and vigor of woody
riparian species that, in turn, provide important habitat for breeding birds and other animals
(Stromberg 1993a).
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Not all riparian areas provide habitat for all wildlife. First, because they differ in plant species
composition, in maturity, and in degree of disturbance, riparian areas differ in what habitat
components they may provide. Second, animal species differ in what habitat components they
require. Because of this, riparian areas are not equal wildlife habitats. It is difficult to assign
ranking to riparian areas because habitat value varies according to which animal guild or species
is selected for evaluation. The same riparizn area may be excellent habitat for a particular
species, but totally unsuitable for another species. Since riparian areas are mosaics of diverse
plant communities, they provide some habitat components for most wildlife species most of the
time. Following are examples of how riparian areas differ in providing wildlife habitat.

Cottonwood-willow riparian communities are generally recognized as being important habitat for
nesting birds and neotropical migrants (Carothers et al. 1974, Ohmart and Anderson 1982,
Anderson and Ohmart 1984), Tree species diversity in Sonoran cottonwood-willow riparian
communities is low, but age class and structural diversity is high. And often these communities
support an understory assemblage of plants that is more diverse than other riparian types
(Stromberg 1993a). Reduction in the diversity of size and age classes adversely affects the
abundance and diversity of birds and mammals that require a particular strata within the canopy
(Ohmart and Anderson 1986). Some animals (e.g.-yellow-billed cuckoo and blue-throated
hummingbird) are almost entirely restricted to cottonwood-willow communities (Neff et al.
1979). ‘

Mesquite bosques typically have three vegetational strata that include a tree canopy, a shrub and
vine stratum, and an herbaceous understory (Stromberg 1993b). High diversity of plant species
and high density of foliage at many heights contribute to an abundance and diversity of the
avian community associated with bosques (Ohmart and Anderson 1986). Bosques have high
productivity that is partly expressed by the production of abundant flowers and fruits. Flowers
support a great number of insects that provide food over a long period of time for birds, bats
and other animals. Fruits provide abundant and highly nutritious food for mammals such as
javelina, coyote and cattle, Most mammals use a variety of habitats, but the range of at least
one species (mesquite mouse) is restricted to mesquite bosques (Stromberg 1993b).

Interior mixed broadleaf communities typically occur at elevations above the previous two
riparian communities. They consist of a wide variety of broadleaf trees such as walnut, ash,
Sycamore, and alder interspersed in varying degrees with oaks and conifers from adjacent
mountains (Minckley and Brown 1982). Intensive wildlife studies are generally lacking for this
riparian community, but numerous wildlife species are totally or primarily dependent on it (Neff
et al. 1979). For example, the Arizona gray squirrel and Apache fox squirrel are largely
confined to mixed broadleaf forests (Minckiey and Brown 1982).

Wildlife relationships with riparian scrub communities are also poorly investigated, but there
appears to be considerable interaction with animal populations from adjacent upland areas (Neff
et al. 1979). For instance, thickets in low elevation riparian areas often support high densities
of upland game species such as desert cottontail and Gambel’s quail (Minckley and Brown
1982). Tamarisk (saltcedar) may dominate some riparian scrub communities and generally
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provides poor habitat for most wildlife species because there is low plant diversity, low canopy
height, and low structural complexity (Rosenberg et al. 1991). Willow thickets at high

elevations, on the other hand, may support a diverse bird community during part of the year
(Carothers 1968).

C. Development of Indicators - A Methodology for Rapid Assessment of Riparian Area
Wildlife Values

According to Cooper et al. (1990), to determine whether an area is supporting a particular
function, the function (1) can be directly measured, (2) can be deduced from site specific data,
or (3) inferred from the system’s membership in a particular category. For example, nesting
habitat for a-neotropical migratory bird species may be implied if (a) a nesting pair of birds was
observed, (b) suitabie characteristics for a nesting site as well as abundant food supplies were
observed, or (c) the area was categorized as a cottonwood-willow gallery forest, known to be
preferred as nesting sites for this species. Obviously, the potential for error increases with the
type of generalization applied. . '

Direct measurement of many of functions described in the previous section can be a time-
consuming and expensive endeavor. Therefore, functions are often deduced from the
characteristics of a site or inferred from scientific measurements made on a similar area. The
broader levels of analysis (types 2 and 3, above) may require evaluation of more features or
characteristics than the straight-forward measurement. Yet, this broader type of approach can

‘be very effective in differentiating and identifying functional processes and attributes.

Assessment of functions at a broad level often involves the establishment of indicators.
Indicators are features or characteristics which have a known or hypothetical correlation with
an item or event of interest. Indicators are not intended to replace general knowledge about
characteristics of an area, but rather to provide shortcuts to predicting whether a process is
occurring or whether it has the potential to occur. Establishment of a reliable indicator requires
verification through research and testing (direct measurements). Once a correlation is
established between a functional process and its effect on the system, and the process is well
understood, then indicators of a functional process can be identified.

Riparian evaluation procedures used by the EPA, COE, USFS and the BLM all depend on the
application of indicators to varying degrees. In addition, these approaches each acknowledge
the utility of the three levels of assessment ranging from general to specific, as listed above.
In fact, USFS and BLM approaches structure their data collection and evaluation to reflect these
levels. Data collection proceeds from the more general to the more specific, with evaluation
occurring at whatever level of specificity is required for a particular application. The decision
to pursue a general level evaluation over a specific level is typically driven by the purpose or
objectives of the evaluation. That is, the type of evaluation applied will depend on the scale of
the endeavor (statewide, regional, local), the necessary precision or accuracy, the time frame
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